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PARFITT’S TOWN AND VILLAGK 
LIGHTING. 


Amonast the advertisements in the Shipping World of July 
1st we notice the preliminary announcement of “The Town 
and Village Electric Light and Power Company, Limited, 
(Parfitt’s Patent),” of which the prospectuses and forms of 
application for shares are to be issued to-morrow. The 
capital is £100,000, divided into 19,800 ordinary shares of 
£5 each, and 1,000 founders’ shares of £1 each, which will 
not rank for dividend until 10 per cent. per annum shall 
have been paid on the ordinary shares. 

The prospectus opens with a letter from the eminent 
electrician, Prof. Silvanus Thompson, who under date of 
May 21st last writes :— 


“T look upon Parfitt’s clever device of splitting the line into two 
cross-connected series that mutually protect one another as doing for 
series lighting very much the same sort of thing as the three-wire 
system did for parallel lighting, viz, enable the lighting to pay 
under circumstances where otherwise it would not pay; and in some 
cases where it might already pay badly, causing it to pay better. 

“Who would have thought that the device of using three wires 
instead of two for grouping lamps in a parallel would have been of 
much value? Yet Edison in America and Hopkinson in England 
thought it worth while to patent the three-wire system of parallel 
distribution; and the patent is to day worth many thousands of 
pounds. 

“ Tf splitting the circuit and providing the two lines with cross con- 
nections and automatic devices for mutual protection will make 
series-lighting practicable in the hundreds of places where, hitherto, 
for want of a reliable series system, electric lighting has never been 
attempted, then the patent that covers the system ought to have a 
value of its own precisely proportional to the commercial extension 
which it renders possible.” 


The italics are our own. 


The first sentence of this letter is not new. Prof. 
Thompson had previously made the same assertion to us, 
and in our issue of May 17th we answered it in these 
words :— 


We have always been under the impression that with the three- 
wire system, since the pressure is doubled, the current reouired to 
supply the same number of lamps is just half that for the two-wire 
system ; so, at the same current density, the area of each outside con- 
ductor is only one-half, and of the middle wire one quarter of that 
of either conductor in the last mentioned plan. In other words, 
copper is economised by increasing the E.M.F. 

Now, in a pure series system we reach the minimum of copper 
and the maximum of pressure, so, assuming we are using a number 
of 3-ampére lamps, the single line wire, leaving aside mechanical 
strength for the moment, need only be sufficiently large to carry just 
that current. Let us also suppose that we have a number of lamps 
in circuit necessitating a pressure of 1,000 volts at the dynamo ter- 
minals. What does Mr. Parfittdo? He destroys the series arrange- 
ment, and instead of using two wires (a lead and return) he employs 
three, between two of which his lamps are placed, with the third as 
a return. His pressure is reduced to one-half and his current is 
doubled, so that the amount of copper required is at least twice as 
much as is needed—again leaving mechanical strength out of the 
question—for the series system, and he is compelled to use a larger 
number of insulators. It seems to us, therefore, that while the 
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three-wire system economises copper by enabling a higher pressure 
to be employed, Mr. Parfitt is taking an altogether retrograde step so 
far as first cost and maintenance are concerned, in turning pure series 
into parallel or multiple series. . 


If splitting the circuit, &c., will make series lighting 
practicable, &c., there is no reason to employ the Parfitt 
system, as we have fully shown in our issues of May 10th 
and 17th; and although a patent which covers a system 
ought to have a value if it contains anything novel and useful, 
we fail to see, as we have previously pointed out, the validity 
of a claim which ‘embraces dividing the main line into 
several branches. 

What then do intending shareholders get for their money ? 
Very much the same as was offered before ; a cut-out, a light 
failure indicator, the freehold land, plant erected thereon, 
stock in trade and existing contracts (vide articles referred 


' to above), and the benefit of numerous negotiations with 


other towns! Truly a remarkable exchange for £100,000 ! 

Investors are invited to proceed to Keynsham and Kings- 
wood and ascertain on the spot the public opinion of Parfitt’s 
system. We fancy something more than the favourable 
views of the inhabitants of two small villages is required to 
determine whether the intending shareholder will ever see 
the colour of his money again. Figures demonstrating that 
these installations are profitable investments are essential, 
and on this point the prospectus gives not a word. 

Again, to say the light will compare favourably with 
any other both as to quality (one would almost imagine that 
the quality of electrical energy depends upon price), initial 
outlay, and cost of maintenance, and that in many cases it 
can be supplied at a less rate than is charged for gas, is 
beside the question altogether, seeing that gas is priced in 
some country places in the United Kingdom as high 
as 14s, per 1,000 cubic feet. There are other electric 
lighting systems not quite unknown, and unencumbered 
with patents, which, under similar conditions, could 
compete with gas. “Prof. Thompson shows that the 


' cost on Parfitt’s system for the supply of an equal number of 


units would be less than by any other system known to 
him.” This would appear to claim some specially cheap 
method of generation, so, perhaps, for the benefit of electric 
light engineers generally, the Professor will kindly explain 
“ how it’s done.” 

' The Parfitt system initially was to supply scattered 
country districts with electric light, so where is the extensive 
revenue to be derived from for giving light and power to 
manufactories, warehouses, churches, halls, shops, theatres, 
&e.? One does not generally get all these in remote country 
places. 

Prof. Thompson, whose services have been secured as con- 
sulting electrical engineer, is finally reported to have eaid, in 
his speech at Bristol last May, that what has been done in 
Kingswood and Keynsham can be done in hundreds of places 
in the country, where similar conditions exist. This is such 
an obvious truism, that we would not have insisted upon it, 
except to supplement the statement with yet another extract 
from our issue of May 10th, from which it is obvious that 
the same, or even worse, prospects will have to be faced. 


“ Nothing tangible was forthcoming as to whether Keynsham was 
worked at a profit or a loss, but the latter is the more probable. It 


was stated by Mr. Parfitt that he was paid £100 more for the lighting 


of Kingswood than it cost, but on what his estimate of expenditure 


was based we were not informed. That his percentage per annum 
of depreciation on the secondary batteries is much below the truth 
we are fully convinced, so there is no reason why the estimated profit 
of £100 should not appear by a different method of calculation to 
be little or nothing. Coal, we may add, is here obtained at the ex- 
ceptionally low price of 8s. 6d. per ton, while gas is rated at 4s. 2d. 
per 1,600 cubic feet.” 

There were other remarks made before the “body of 
experts and capitalists” at the Bristol meeting from which 
quotations might have been made, but on these the pro- 
spectus is discreetly silent. 

Finally, we strongly urge those who are inclined to become 
financially or otherwise interested in this company to peruse 
the articles to which we have several times referred. They 
contain the information from which intending shareholders 
can readily judge of the value which the proprietors of the 
Parfitt system have to offer for public subscriptions. 

We quite believe the directors “have been deeply im- 
pressed by the unqualified appreciation of Prof. Silvanus 
Thompson ;” so have we, and the results of our impres- 
sionable nature were given in such unmistakable language, 
that we can only express surprise that so eminent an authority 
on electrical matters generally should still hold that there is 
any difference between Parfitt’s system and the multiple- 
series method of running lamps, which is free to all. 


Ir is easy to understand how in the day- 
time firessometimes get the upper hand when 
oncestarted in buildingsand dwelling houses, 

whose contentsare of a fairly combustible nature ; not to mention 
those which occur at night-time, or in unoccupied premises. 
But that a fire should break out in broad daylight,and do its 
worst in a place where there is presumably always men at 


. work, where nearly everything is, or should be, practically 


incombustible, and where there were fire hydrants in working 
order, is almost beyondcomprehension. Needless tosay, we have 
in mind the recent fire at the Sardinia Street Central Station. 
It is not very long ago that an equally disastrous fire occurred 
at the Kensington Court Station, and though both occur- 
rences have served to illustrate the splendid organisaticn and 
discipline of central station staffs, they are events that might 
give rise to uneasy feelings in the minds of the public. Fire 
isa most insidious agent, and can wreak its fury under what 
the lay mind would consider the most fireproof conditions. 
This leads one to ask whether electrical engineers are in the 
habit of consulting fire experts as to the nature and design of 
the buildings in which they propose to put their elec- 
trical plant. Judging from some buildings that we have 
seen, the opinion seems to be that there is little to fear from 
fire. Given the necessary elementary conditions, however, 
there are but few places where fire could be set up #0 
easily as in a central electric lighting station. A properly 
built central station should contain little else of 4 
combustible nature than the insulating covering of the 
cables ; that the flames should, in the case of Sardinia Street, 
have found enongh to feed upon to bring the roof in, would 
seem to indicate that the construction of the station was at 
fault. We have seen much striving on the part of engineers to 
make their works look neat and tidy, but it is to be deplored 
that many of these drawing-room effects have been obtained 
with wood. A favourite thing to decorate with wood seems 
to be the switchboard. This is, of course, just the place 
where electrical faults are likely to occur, and we should not 
be surprised to hear of many fine switchboards becoming 
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STEAM ENGINE PROBLEMS. 


Ovr contemporary, the Engineer, occasionally blossoms forth 
in a heavy leader on the steam engine, couched in that dog- 
matic style of argument that becomes more especially dog- 
matic in that there is an expression of an intention or wish 
not to fail in this respect. But when on a steam engine 
question our contemporary always does write in the same 
strain, and the impression conveyed always is that there is 
_ something hidden up the sleeve that will, when produced, 
make the rough way plain, and show to an admiring world 
some brilliant result of our contemporary’s genius; but the 
tramp card is never produced, and we are beginning to look 
upon this effect as a mere catchpenny style of argument. 
In the present case, the James Forrest lecture by Prof. Unwin 
forms the arena in which the Hngineer spreads itself abroad, 
and like a gladiator, demolishes foes that are of its own 
creation, often mere phantoms of its own brain. Prof. 
Unwin’s lecture is likened unto a screen which has passed all 
that engineers know about a steam engine, and retained the 
puzzles, to some of which our contemporary would draw 
attention. The first of these is why a sharp cut-off produces 
better results than a slow wire-drawn cut-off effected by a 
slide valve. The Hngineer appears to think that the economy 
effected is out of all proportion to the difference in the shape 
of the diagram. Before putting thisdown so axiomatically, 
cannot our contemporary produce diagrams and figures to 
show that a lightning cut-off is superior to what it should 
be? It is extremely dangerous in arguing on steam engines 
to base any argument on the performance of two engines 
alike in all respects, save that the one has a slide valve, and 
the other a cut-off. Such statements are often made, and 
not a solitary figure is advanced as to the ratio of inner sur- 
faces exposed to steam, or the relative quality of such sur- 
faces. We think it probable that were really reliable data 
available, there would not be much difficulty in showing that 
cut-off gave an economy when quick and sharp, just about 
— to what it might be expected to give. But absolutely 
reliable data could only be obtained by using one engine, and 
simply changing the cut-off cam, so as to vary the speed of 
closing. The actual point of cut-off might be identical, the 
speed alone varying. There are cut-off gears which could be so 


Square head. Square head. 


D Slide valve and cut-off plate low pressure cylinder. 


Diagram from engine, serving as a flat contradiction to the ponderous 
leader in the Engineer, which stated that no low pressure diagram could 
possibly show a square head. 


arranged as to admit of this being done. Then we are next 
asked to consider the question of clearance and receiver 
Volume, and wonder is expressed that no one seems to con- 
sider the fact that the receiver acts as an extension of the 
cylinder during the time the cylinder remains open to it, 
that is, while the steam port is open. Why, indeed, should 
anyone seriously consider this fact? Does anyone consider 
seriously the fact that the boiler forms an extension of the 
first cylinder during admission ; that the work during admis- 
sion 18 nearly all performed by liquefaction of steam in the 
boiler? The fact is obvious ; it is apparently unalterable. The 
uitial steam in the cylinder itself is little else but an elastic 
piston rod, a mere passive go between. Clearance is a cause 
of loss, because of the fact that initial steam does no work. 
The work of steam in a cylinder is formulated thus in terms 
of its rate of expansion, 1 + hyp. log. r, where the 1 is 
work done in the boiler, and log. r is that done in the 
cylinder, by, say, steam. But if be 
ed as sug » by 15 per cent., the work done in 

the boiler will still be the same, and that done in the 
cylinder will alone be increased by the greater amount of 
steam. If the steam pipe were filled with air, 

and at boiler mtn and admitted to the cylinder, 
there would still be the same work done in the boiler, and no 


heat would have entered the cylinder. Obviously this work 
done in the boiler is most economically produced, for no heat’ 
has gone to waste in its doing. Some heat has disappeared as 
work, but that is all. The loss comes in the throwing away 
of the steam that has to the cylinder. We cannot 
get this back to the boilerand so allow it to do work by expand- 
ing to a lower temperature. But if clearance be great, there 
must be proportionate loss by the amount of it, unless it be 
to some extent recovered by compression of the exhaust, and 
this brings us to a third so-called puzzle that the jacket 
effects a considerable saving where compression is consider- 
able, and not where the admission corner is square. Is not 
this a question of time almost entirely ? here there is 
much compression, heat is being applied to the inner surfaces 
of the cylinder, and preparing the same for the next steam 
charge. Two streams of heat are meeting one another, the 
one creeping slowly through the cooled inner superficial layer 
of metal from the steam jacket; the other coming from the 
heated aes steam shut in by the exhaust closure. 

The result is a more rapid heating of the inner surfaces 
in readiness to receive fresh steam. Probably this, so dark 
to our contemporary, was perfectly clear to the able lecturer ; 
so clear, that he did not think it necessary to dwell on the 
fact in a historical lecture. To ask for atrue theory of the 
practical steam engine is rather a large order in the present 
state of steam engineering knowledge. If steam engine re- 
search has taught us anything, it has taught that no such 
theory can be possible with present crude methods of con- 
struction. Engine testing has become fashionable, and tests 
are as plentiful as blackberries, and too frequently of abso- 
lutely no value, for they are devoid of the particulars which 
ought to be given. If we are to believe the progressives in 
steam engineering, the moulder in the foundry may, by his 
skill’ in smoothing a core or blacking a mould, make one 
— more economical than another of supposed identical 

esign. 

There is no occasion to suppose any particular complexity 
in the relations between steam and cast-iron, as appears pro- 
bable to the Engineer. There is too great a complexity in 
every detail of the practical steam engine to allow it to be 
said that the action of steam is other than clear. The variety 
and extent of the differences between apparently similar 
engines is too great to admit of any comparison, and even if 
we secure two engines alike in every point, and in the texture 
of their inner surfaces, what have we done to secure a like 
resemblance in the working fluids employed—the dampness 
of the steam—the priming in the boiler, this last a most 

tent cause of waste. That apparently anomalous results 

o occur we are perfectly free to admit, but these isolated 
instances do not stand for more than an indication of some 
piece of evidence having been omitted or overlooked, or of a 
combination of influences, all acting in one direction. 
It is unreasonable to complain that no satisfactory 
theory now exists of the actual steam engine, when 
we cannot even say what are its features, or in fact 
give any definite data on which to formulate a theory. 
As well ask a millwright to give the ratio of speed of the 
two extremes of a train of a dozen pairs of toothed wheels, 
and omit the teeth numbers. In the steam engine we think 
we have set down all data in our train of wheels, because we 
have given their pitch circles, but when the final ratios come 
out wrongly, we may find that some of the wheels are of 
different pitch and, though not so far different as not to gear 
together, giving therefore results not compatible with their 
nominal diameters. 

The Engineer seems to delight in mystery, as boiler makers 
were wont to ascribe explosions to something mysterious, 
which our modern sense has resolved into little else than 
the drift pin and brittle plates, and we think a very poor 
case has been made out for the mysterious, either in the 
effects of cut-off, the jacket, superheating or compression, 
while to state that a square-headed diagram is impossible in 
the second or third cylinder of a compound engine is wholly 
wrong. Though not desirable in most cases, it is certainly 
not impossible, though there is of course less prospect of 
getting it than in the first cylinder. It is impossible in the 
first cylinder when this is big, the stroke is long and slow, 
and the boiler small, but we think square-headed inter- 
mediate or low-pressure diagrams could be shown by a good 
many engineers, as square-headed at least as diagrams from 
H.P. cylinders..- 
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EXPERIMENTS ON THE RELATION OF 
HYSTERESIS TO TEMPERATURE.* 


By FRANK A. LAWS anp HENRY E. WARREN. 


THIS paper gives an account of some experiments to deter- 
mine the effect of temperatures much above the normal on 
the ‘ae of energy by hysteresis in a specimen of 
steel. 

At the time of the beginning of this research, in February, 
1894, there were no complete studies of this subject known 
tous. A casual reference is to be found in the Proceedinys 
of the American Institute of Electrical Engineers, Vol. vii , 


~ p. 825, 1890, by Prof. Harris J. Ryan. The tests there 


referred to were made on a cast-iron ring. The maximum 
temperature employed was 360°. The details of the measure-. 
ments are not given. A short paper by Dr. Wilhelm Kuntz 
appeared in the Llectrotechnische Zeitschrift, Vol. xiii., May 
6th, 1892. In this Dr. Kuntz showed that the hysteresis 
loss decreased with rise of temperature. A second paper by 
the same author appeared in the Hlectrotechnische Zeitschrift, 
Vol. xv., April 5th, 1894. The magnetometer method was 
used by Dr. Kuntz in this work. In this paper tests of 
several ferrous materials are given, as well as some on a 
specimen of nickel. 

At the outset of this research it was decided that alternat- 
ing currents should be used, and that the losses should be 
determined by a wattmeter, thus reducing the time required 
for observations toa minimum. The instrument which we 
designed and used is shown in fig.1. We have decided to 


call the arrangement a watt-balance. Mr. A. E. Kennelly 
has given in the Electrical Engineer, December 21st, 1892, a 
description of a “ Differential Wattmeter.” This instrument 
gives the difference of the mean values of two definite in- 
tegrals representing the primary and secondary energy in a 
transformer ; that is, the losses. The watt-balance measures 
the ratio of the mean values of two definite integrals. It 
can therefore be used to measure the efficiency of a converter, 
giving the result by a single reading. 

The watt-balance consists of two electro-dynamometer 
wattmeters, one above the other. The movable coils are 
rigidly connected in our instrument by a spiral-wound paper 
tube, and consist of 100 turns of silk-covered German silver 
wire, No. 32 B. and 8. gauge. The resistance, including 
leads, is 103 ohms; the diameter of coils 2 cm. In series 
with the movable coils are two adjustable resistances, r, and 
7, a8 shown in fig. 2. The stationary coils are arranged in 
pairs; each is 2°3 cm. in mean radius, and contains 130 


* Contributions from the Physical Laboratory of the Massachusetts ~ 


Institute of Technology. Presented by Charles R. Cross to the 
American Academy. 


turns of No. 12 cotton-covered wire. They are movable 
along their axes, so that the factor of the instrument may be 
adjusted. The vertical distance between the two dyna- 
mometers is 30 cm. The movable parts are suspended by a 
silk thread inside a narrow paper tube to prevent disturbance 
by air currents, and directive force is given by four spiral 
springs, made of copper wire 0°005 cm. in diameter. These 
springs serve as leading-in wires for the movable coils. The 
instrument is read by a telescope and scale. 

Tn fig. 2 is shown the scheme of connections for a hyste- 
resis test. At the left the slide resistances for controlling 
the currents are shown. By the proper insertion of the con- 
nection, C, either a direct or an alternating current could be 
sent through the remainder of the appiratus, which, in the 


main circuit, consisted of an clectro-dynamometer, one pair 


of stationary coils, the specimen under test, a known resist- 


ance, R, of German silver strip immersed in kerozene oil to © 


keep it at a constant temperature, and the second pair of 


fixed coils. At one terminal of k a connection was made by . 


Direct. 


Alternating. 


means of a short piece of stont wire and a key, K; beyond 
the key the circuit branched, passing through the adjastable 
resistances, 7, and 72, the proper movable coils, and returning 
one lead to the external terminal of the specimen, and the 


other to the corresponding terminal of rR. The resistance, » 


7;, Was some hundreds of ohms, seldom falling below 300, 
and was more frequently in the neighbourhood of 1,000; 


r, was kept at a constant value, 976 ohms. The resistances, , 


r, and r, were ordinary plug boxes, and the assumption was 


made throughout the work that the resistances of circuits, r, ° 


and r,, were so high in comparison with their inductances 
that no correction factor need be applied to the indications 
of the watt-balance. It may be well to mention that the 
use of high resistances constracted in the usual way by double 
winding may lead to serious errors in alternating current 
measurements, on account of the capacity effects. 

If the plug c be inserted so that a current flows in the 
apparatus, and no deflection is observed, then the factors of 
the upper and lower dynamometers are equal; if the key k 
is depressed, there will in general be a deflection, which may 
be reduced to zero by adjusting 7,, as a zero reading means 
that the average values of the products of the currents in the 
two coils of the upper and lower dynamometers are the same. 
It is known that the work in s bears the same ratio to the 


work in & that the total resistance in circuit 7, does to the » 


total resistance in circuit 7r,. If the current is alternating, 
the work in s is, of course, divided between hysteresis and 
heating losses. No allowance has been thought necessary for 
the work done in the suspended coils. If w, and w, repre- 
sent the work in the specimen and in R, then 
(2 + R(r, + 103) 
+ 108) + 108 
1’ is given by the electro-dynamometer, DYN. 
To correct for the heating loss in s, a direct current of any 
convenient magnitude is sent through the circuit, and 4 
second balance, r,', obtained, 


? 


R = 1,079 ohms, 7, = 976 ohms; so W, = 1,000 


It will be seen that the watt-balance as used in the pre- 
sent case is a wattmeter with an electro-dynamic control. 


The advantage derived from obtaining this controt by © 
shunting a portion of the main current is that any manipula- ° 


tion ofthe circuits does not disturb the eqailibriam of the 


nm 
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instrument, and that it renders it possible to use the instru- 
ment in a null instead of a compensation method. 
As the hysteresis loss is a function of the maximum magneti- 
gation, denoted by B, it was necessary to provide some means 
by which the maximum might be kept constant, and its value 
determined. The device sketched in fig. 3 was used for this 
purpose. In addition to the magnetising coil, the specimen 


was provided with a winding of 24 turns, which was con- 
nected in series with an adjustable resistance of 874 ohms 
during the tests, and a galvanometer of 126 ohms. Leads 
were carried to the dynamo room, and terminated in brushes 
which rested on the edge of an ebonite disc 11 inches in dia- 
meter, fastened rigidly to the dynamo shaft; the brushes 
were carried by a radial arm, the motion of which is con- 
trolled by a small magneto-motor;driven by three Leclanché 
cells. The motor was governed}'byja reversing key in the 
testing room, about onejhundred feetfaway. The alternator 


G Ri 


the deflection was 21°8 cm., the ratio of deflection being 
‘972. Ifthe brushes made perfect contact, and there was no 
self-induction effect, the ratio would be unity, the entire 
cycle of operation being performed in a time short compared 
with the period of the galvanometer. During the tests the 
reading with Rk h = 1,374 was frequently repeated in order 
that the brushes might be kept in as uniform a condition as 


possible. 
(To be continued.) 


PRESENTATION TO MR. W. ANDREWS:' 


Tue staff of the Indo-European Telegraph Company have 
recently presented to Mr. W. Andrews, the managing 
director, a beautiful silver casket, specially designed for the 
occasion, to celebrate the 25th year of his direction of the 
company’s affairs. We illustrate this below. During his 
long connection with the company, Mr. Andrews has ren- 
dered great and valuable services to the proprietors in 
bringing the different departments of the service to a high 
degree of efficiency ; he has consolidated the various interests 
of the company, and has brought it to its present strong 
financial position. Whilst looking carefully and minutely 
after the interests of the company, Mr. Andrews has always 


used had ten“ipoles, thus making the leagth of,.a.wave'72°. 
A piece of brass, 36° or one-half a wave long, was set into 
the edge of the disc, and the whole carefully traed up. 
When the dynamo was in action the 8 current was closed 
once daring a revolution, and for a time corresponding to 
one half a wave length. The galvanometer then performs 
the operation 


fifteen hundred times a minute. The value of this integral 
Will be a maximum when it extends over the time between 
+ Band — 8B. By the use of the key K! the brushes may 
be shifted, and the reading of the galvanometer brought to 
ts greatest value. With the dynamo running at its normal 
speed a Leclanché cell, E.M.F. 1°4 volts, was inserted in the 
' Circuit ; RA was 1,374 ohms, and the deflection 21°2 cm. ; 


With brushes short-circuited and R h equal to 14,874 ohms 


. Tue youth who contemplates entering the electrical en- 


studied the wants and requirements of the public, as far as 
it was compatible with the obligations of his company under 
the International Telegraph Convention, and towards the 
other telegraph administrations in connection with whom 
the Indo-European line is working. 

The casket was executed by Mr. Alexander Clark, of 
Oxford Street. 


ELECTRICAL TRAINING INSTITUTIONS. 


Tux Exvecrricat STaANDARDISING TESTING AND 
Traine Institution. 


gineering profession has an almost bewildering choice of 
admirable training institutions. In no profession are greater 
facilities afforded to students, and in no branch of engineer- 
ing is more skill and care bestowed! upon his pupilage. It 
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is a sign of the vitality of electrical work that the teachers 
are among the very ablest' men in the profession. The 
electrical professor is second to none in appreciating the 
value of practical work, and no man can take better measure 
of new discoveries and can better assign new inventions to 
their proper: place,’although at times it seems difficult to dis- . 
criminate between what is old and what is new. - To his credit 


comprising a three years’ course of lectures and tuition in 
the laboratory. 

It is difficult to make college workshops approximate to 
the rough and ready methods of actual engineering shops, 
and one can readily conceive that college work may easily 
unfit a man for many of the conditions that arise in every- 
day life. There is, of course, abundance of electrical work 


7 


Tue STanDARDISING Room. 


be it said that he does not merely survey electrical engineer- 
ing from a pedestal and make pedagogic observations, he 
goes down intc the valley and takes equal part in purely 
engineering work. 


which few but thoroughly trained college men cou!d under- 
take successfully. As a general rule, the majority of elec- 
trical students desire to go into practical work, and under 
such circumstances one would think that, after the necessary 


Tue PuysicaL 


It is not our intention to dwell upon the advantages of 
the different systems of teaching, nor to draw comparisons 
~ between the value of college training and workshop practice, 
contenting ourselves with the observation that the best 
result will probably be obtained from a judicious mixture 
of the two. 
The general basis of a student’s training seems to be one 


grounding, the best course to adopt would be to place the 
student amidst the work which would be encountered it 
every day practice. 

This seems to be the principle which guides the Electrical 
Standardising Testing and Training Institution in its treal- 


. ment of the raw material of electrical engineers. It is, perhaps 


necessary to say that this Institution, which is located # 
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Faraday House, Charing Cross Road, is really an extension 
of the old Hammond Electrical College, which was esta- 
blished very early in the history of electrical work. In its 
present form the Institution has been in existence about two 
or three years. The programme which has been laid down 
is extensive, and though many of our readers are acyuainted 
‘with the functions that are fulfilled by this excellent Institu- 


spectors under the Electric Lighting Acts. To investigat 
and report upon new electrical inventions. To let privat 
— rooms, and to offer.every facility, with skilled 
assistance where desired, to experimenters in electrical 
science; an advantage of which we have availed ourselves 
with every satisfaction on more than one occasion. It is quite 
apparent, from the foregoing, that its:scope is not limited. 


PrivatEe Trstina Room. 


tion, it is worth while mentioning the various offices which 
it fills as occasion warrants. Although primarily a training 
college, there are many other important departments of the 
Institution. It undertakes the standardising and testing of 


To return, however, to the tutorial functions of the Insti- 
tution. The course may be briefly set forth as follows :— 

First Year.—The training includes a complete course of 
lectures in the principles of mechanical and electrical engi- 


electrical instruments on behalf of manufacturers and users, 
a facility which is of great importance, and one that is very 
much Besides that, the inspection and certifi- 
cation of electrical plant and accessories is undertaken on 
behalf of shippers and of electrical companies in the colonies 
and abroad. The inspection of installations of electric wires 


_and plant on behalf of manufacturers, supply companies, 
fire offices, 


architects, householders, &c. To act as in- 


neering, and the application of the theoretical knowledge so 
gained by conaaed tests in the workshops and laboratories 
at Faraday House. 

Second Year.—In the heavier branches of electrical work 
a knowledge of mechanical engineering is such an advantage 
that it is desirable a year should be passed in gaining iy 
tical experience in engine and boiler making with one of the 
works associated with the Institution. 
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Third Year.—The third year is devoted to practical elec- 
trical work in the factories, or electricity works, of the 

companies, 

‘Tt is unn to mention the syllabus which sets forth 
the work of the student. In our judgment the strongest 
and best feature of the Institution is getting the student 
out of it. The system of affiliation with the best 
eléctrical companies renders this easy. We need hardly 
dwell upon the importance of such a feature from a student’s 
point of view, and when we mention only a few of the 
names of the companies which are associated with the Insti- 
tution, it will be admitted that the training a student may 
acquire is of the most’practical description. In addition to 
many London and provincial lighting stations, both alter- 

. nating and continuous, rms such as Messrs. 
Ferranti, Electric Construction Corporation, Manchester 
Edison & Swan, John Fowler & Oo., Limited, Plenty and 
Son, Limited, Browett, Lindley & Co., Limited, are asso- 
ciated with Faraday House. This system of affiliation with 
electrical companies, we believe, has met with the greatest 
success, and when it is borne in mind that appointments 


have been secured for over 80 per cent. of the students, the 


authorities may take considerable credit to themselves. 
There is a strong list of lecturers and tutors. Some valu- 
able entrance scholarships and exbibitions are awarded ; a 
" ps ” scholarship of the value of 80 guineas a year, 
and tenable for two years, is awarded by the Couneil twice a 
year, a “ Maxwell” scholarship of the value of 50 guineas a 
year, and tenable for two years, is awarded twice a year, and 
there are various entrance exhibitions of values ranging 
from 20 to 40 guineas a year. 

_ Through the kindness of Mr. Hugh Erat Harrison, the 
Principal of the Institution, we are able to illustrate some of 
the principal rooms at Faraday House. When we had the 
pleasure of visiting the Institution some few days ago, we 
were shown some of the work done by the students. For 
instance, the shafting and brackets have been designed and 
erected, as well as a fairly large switchboard, by the studente, 
ander the direction of Mr. H.-H. P. Powles, the engineer to 
the Institution. The Physical Laboratory, which we illuc- 
trate, is a spacious tere and provides accommodation 
for a good number of students. 

One of the most interesting rooms in the building is the 

one set apart for standardising and testing. The most 
(fligient end modern instruments are provided, and what is 
of tome importance, a special staff is organised for carrying 
out the special work undertaken in this department. 
. A feature of the Institution, which is encouraged as far 
as possible, is‘the letting of private rooms for the use of in- 
- Ventors and others desirous of carrying out ‘their investiga- 
_tions free from observation. An ample supply of electrical 
energy may be obtained, and instruments of all description 
are within easy reach. More than one interesting invention 
has been worked out within the precincts of Faraday House, 
including, ‘we believe, the Ferranti rectifier. 


A*METHOD OF ELECTRIC TRACTION 
FOR TRAMWAYS IN TOWNS." 


Tae Systm. 


' By GEORGE CAWLEY, M.LME. 


Any method having for its object the extension of efficiency and 
economy of transit, and put forward as a possible solution of a pre- 
sent d culty, is, I may venture to ume, a matter suitable for 
consideration by the members of the Institute of Tramways of Great 
Britain and Ireland—as the mission of this Institute is mainly con- 
nected with transit economy and cfiiciency—at least, so far as the 
tramways of the United Kingdom are concerned. 
Having this in view, and having also been kindly asked by your 
widely-esteemed president to read a paper before this meeting de- 
_8criptive of a presumably novel method of electric tramway haulage, 
:ifécently patented by Mr. B. H. Thwaite and the writer, I thought I 
could not better show appreciation of the em ey paid me by 
your president than by readily complying with his request, even 


atin ne of the Tramways Institute of t 
Britain and Ircland, June 28th, 1895. ai iis 


though I confine my remarks, at the present time, to a general out- 
line of the scheme, leaving the most economical arrangement of the 
details for any given line, as a matter for after consideration, and 
one which may—with the kind permission of your worthy president 
and council—form the subject of a supplemental paper on some 
fature occasion. 

There is not, I feel sure, the slightest need to make any kind of 
appeal to you with a view to convincing you either as to the practi- 
cability or advantages of electric traction on tramways. This being 
granted, then, the only questions really left for discussion are two, 
namely—first, which is the best electrical haulage method for any 
given line ?—for urban and suburban, and outlying district lines, de- 
mand treatment in accordance with their special requirements—and, 
secondly, how soon, having regard to financial and wor et imi 
difficulties, can our present horse-haulage be supplanted by an elec- 
tric haulage arrangement? The sooner this change can be put into 
practical form, the more ily, as I hope to show, will the present 
not over-cumbersome profits made by owners of horse-hauled tram- 
way lines, assume a more satisfying and comforting proportion. That 
has been the general result in the United States, after the conversion 
of horse-hauled lines to the electric system, and one may reasonably 
hope that a similar result would be effected in this country, when 
suitable and well considered urban and suburban electric methods 
have been fully adopted. 

In confirmation of this, we have abundance of recent evidence, for 
withim the last few months some thoroughly reliable information has 
been given on electric traction on American tramways by electrical 
experts, who have studied the most recent developments on the spot. 
From this source we find that there are now some 600 electric tram- 
ways in the United States operating nearly 9,000 miles of track, and 
20,000 cars; also that £45,000,000 has been already invested in elec- 
trical tramways, which now comprise nearly three-fourths of the 
entire tramway equipment of the company. This vast extension of 
the electric haulage system has been practically effected during the 
last five years. As in many other directions of industrial enterprise, 
the present state of perfection has been attained, to some extent, by 
a process of “ trial and error,” and “ selection of the fittest,” has been 
generally arrived at as a result of several years’ working. 

In many phases of industrial development “ John Bull” bas becn a 
pioneer; but as regards the subject under discussion, he has wisely or 
unwisely lagged behind. As it often falls to the pioneer’s lot to take 
a large share in “ paying the piper,” there may perhaps be somc 
shadow of consolation in the present case, in respect of the laggard 
ection so far oo by this country. We shall not, however, be able 
to comfort ourselves with that consolation much longer, except we 
:lso move forward and take advantage of the experience which the 
pioneering work of our American cousins, and also of our Continental 
brethren, now affords us. From now we shall not even haye left to 
us the excuse of commercial caution, for the financial success of the 
clectric over the steam and horse-hauled cars in America is proved 
vp to full demonstration. A careful analysis of a large number of 
clectric tramway accounts, relating to Continental and American 
practice, has been recently made, with the result that the average 
working cost per car mile, leaving out only the item of interest upon 
¢apital, comes out as 64d. in America, and 54d. in Europe. The ratio 
of working expenses to receipts, taking both Europe and America 
together, is approximately 60 per cent. 

Comparing these figures with the corresponding ones obtained for 
our horse and steam tramways, we shall see that the latter are much 
higher, for the working cost per car-mile for the latter comes out at 
about 10d., and the ratio of expenses to receipts over 80 per cent.; 
in fact, for the London tramways, it was a short time ago 82°7 per 
cent., and in some few places elsewhere in this country over 100 per 
cent. The authority for the latter figures is ‘‘ Duncan’s Tramway 
Annual.” Probably some little rectification may be required to bring 
them up to date; but I think I may assume that the figures given 
are not materially wrong at the present time, as they correspond with 
the figures for American tramways before the application of electrical 
power for haulage. For example, in the State of Massachusetts in 
1888, at which time the whole of the tramcars in the State were 
either steam or horse-hauled, the ratio of expenses to receipts was 
81°07 per cent. In 1889 a commencement was made on theee tram- 
lines with electric traction, and by 1893 the ratio was reduced, as a 
consequence, to 69°26 per cent. Further, in 1888, the net earnings 
per car-mile was only 2°78d., while in 1893 it was 4°82d.; again the 
net earnings on passenger carried in 1888 were 0°48d., while in 1893 
they were 0°78d. In 1888 there was throughout the state a total 
track mileage of 534 miles, while in 1893 the mileage had been 
increased to 874 miles, of which 711 miles were driven electrically. 

The foregoing figures gathered from American practice emphatic- 
ally plead the cause of electric traction as regards this country, and 
all the more forcibly when it is recollected that the decrease in the 


~ percentage of working costs to gross receipts was effected in American 


ice at’a time when large investments had to be made for electric 
plant to displace the former plant, and that the value of the old 
= had to be materialy discounted or written off altogether. As 
ring on the development of tramway enterprise on the other side 

of the Atlantic, it may be mentioned that Boston, with a population 
of only about a tenth of that of London has over twice the number of 
cars in operation. In fact, it can boast of having the largest tramway 


_ equipment in the world. 


Enough has been given to show that we have oe | of ground to 
make up if we wish to place ourselves on a level with electric tram- 
way enterprise in America. If it be granted that this is desirable, 
we have as a first. consideration to decide which is the most suitable 
method to adopt, and this opens up a large question. The salient 
points which govern the selection of a system vary of course not only 
with the district but with the country in which the given line is to 
be built. For example, the electrical haulage methods allowed and 
adopted in American cities would not be generally permitted on 
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similar lines in this ery The overhead single trolley system, 
almost universally adopted in American towns—the so-called “ deadly 
trolleyi” of the American newspaper reporter, which caused an im- 
mense scare and also several deaths a few years ago—would not be 
generally accepted by the local authorities in our large towns, evid- 
ence of which we see in the action of the London County Council. 
When the matter was discussed by this important body on the 29th 
of January last, a large majority decided against the overhead 
system in the case of the West Metropolitan Tramways. In this discus- 
sion Mr. John Burns referred to the overhead system at Leeds, and 
said that he had noticed there “ more kite tails entangled in the wires 
than he should have thought it possible for any community of boys to 
have produced in fifty years.” k 

In the case, then, of lines in our large towns we should probably be 
compelled to adopt either the conduit or the storage battery system, 
that is, we must either derive our supply of electric energy from 
below ground, or carry @ supply of it in accumulators on the car. 
Dr. Preller, in a valuable paper on electric traction read a few months 
ago, stated: “It is generally recognised that the overhead trolley 
system, much as it has been improved, is in reality only a makeshift, 
and is unsuited for the central parts of large towns. In these cases 
the conduit system or accumulator cars are therefore at present the 
only practicable solution of the problem. In Europe the conduit 
system, whether it be that of Buda Pesth, or with a central slot, may 
be estimated to cost, complete, at least £10,000 per mile of single 
line and upwards, according to local conditions, though this is not too 
costly, having regard to the enormous traffic in large towns; but its 
efficient working presupposes, among other things, perfect drainage 
of the trench. As regards accumulator cars, they would really con- 
stitute an ideal form of electrical tramway traction in towns of the 
present weight of 12 to 16 tons, and the power and traction expenses 
of 8d. to 10d. car mile could be reduced to one-half.” 

As regards the latter method, it is fairly simply applied without 
disturbance of the line; but for reasons of working cost alone, it 
does not appear to be the method which will be permanently adopted 
in English practice, except accumulators can be improved, and 
lessened in weight. We then have the conduit, or culvert system, 
and this is no doubt a relatively costly system to construct; but on 
account of the scope it gives for embodying practical solidity and 
durability in the working details, and to the convenient idisposition 
of the conductors below ground, it is, I venture to think, the system 
that will be chiefly adopted for tramways in towns where electric 
haulage is used. 

Although the conduit system has been adopted in several places in 
the United States and on the Continent, there is only one example of 
this system in this county, viz., the line at Blackpool, erected some 
years ago by Mr. Holroyd Smith. It is only fair to Mr. Smith to 
state that the Blackpool line is a very creditable piece of pioneer 
work. It was constructed at a time when practical experience was 
wanting as regards the electric system of haulage, and the constructer 
had to rely on his own experience, as an engineer, for guidance as to 
the practical fitness of the details embodied in his scheme. 

With regard to the success of the conduit system, so far as it has 
been applied, the opinions even of experts widely differ. One 
American expert, in referring to the current system erected in the 
United States, stated a short time ago: “‘There have been in this 
country, at least, four practical experiments with conduit rails, and 
several hundred thousand dollars have been expended in testing 
them. Inspite of all this refinement and study, practically nothing 
has been accomplished, and I have no hesitation in saying that the 
continuous line conductor, in an open slotted conduit, is to-day a 
failure ; its fatal weakness being our inability to prevent the conduit 
from becoming filled with water, mud, &c.” 

This is no doubt a somewhat jaundiced view of the working of the 
conduit system in America, and is not given here as representing a 
fair statement of up-to-date experience, but it is useful in the way 
of pointing out a substantial defect in cunduit plant erected up to 
the present time, namely, that the conduit is usually too small 
either to be properly self-cleansing, in respect of the mud and water 
which will find its way through the slot, or to allow examination or 
repairs to be easily and effectively carried out within it. This defect 
has primarily arisen from the view that designers of conduit systems 
have had of the office of the culvert. They looked upon it simply 


as a convenient location below ground for erecting naked electric 


mains, from which the current could be conveyed by a suitably 
arranged conductor ng through the culvert slot to the motor or 
motors affixed to the cars. With this view, the culvert has been 
usually made of puny dimensions, and its accessibility for cleaning 
and repairs has, as a consequence, been impaired, and its efficiency, 
as an important factor in a system, been greatly reduced. Owing, 
then, to the practical difficulties which seemed to stand in the way 
of economical working of the conduit system, and to considerations 
of first cost per mile of track, American tramway companies were 
led to devote their attention chiefly to the single-trolley overhead 
system, largely because of its initial cheapness, and further, because 
the peculiar expansiveness of American freedom relieved them of 
any thought of opposition to the system such as would probably be 
exercised here by our local authorities. 

As constructed in America, the single-trolley overhead system 
takes a shape which may be briefly described as follows :—From the 
generating station the current is supplied at a pressure of, usually, 
500 volts, to the motors on the cars through the medium of a bare 
copper wire, usually about 4rd of an inch in diameter, suspended 
centrally over each line of rails, at about 19 feet above the ground 
level. This overhead wire is supported at suitable intervals, by in- 
geniously contrived insulators, affixed to wooden or iron posts, and 
the current is collected from it by means of a trolley wheel and a thin 
steel tube, mounted upon a spring frame fastened to the top of the 
car. From this, the current is further conveyed by an insulated wire 
to the controlling and reversing apparatus, and tothe motors beneath 


THE ELEOTRICAL REVIEW. 9 


the cars. After the current has done duty in the motors, it passes 
therefrom to the iron frame cf the car, and thence to the rails, which 
mainly form the return circuit. The overhead conductor is divided 
into sections of a quarter or half-mile in length, insulated from each 
other, and the current is supplied thereto from the generating station 
by separate insulated feeders. . 

Whether these feeders and the sectional conductors, with their 
supporting poles, are any detriment to the beauty of the thorough- 
fares along which they are erected, or any real danger to the pedes- 
trian public, is largely a question of personal taste and opinion, but 
a people who have allowed an overhead railway to be erected and’ 
worked in the main street of their commercial capital are not likely 
to be over squeamish about such trifles as would probably upset the 
equanimity of our local rulers here—who are bound, in virtue of 
their public positions, to pay very considerable attention to the 
rights of property, and to the view which our English law takes of 
the sacredness of vested interests. During what may be termed the 
experimental stage of the single trolley overhead system in America, 
the tramway companies made free with other people’s property in a 
manner which would propably bring ruin on a similar company doing 
likewise in this country. 

At the first, it war thought by American electrical engineers that 
a return circuit could be mainly established through the earth by 
well earthing the negative poles of the dynamos, but a heavy coal bill 
soon indicated that a large percentage of electric energy was being 
lost in transmission. To remedy this, the rails were connected at 
intervals to the water and gas pipes along the line of route, but this 
was found to set up an electrolytic action on the pipes, causing serious 
pitting and corrosion. The condition of things thus became so 
alarming, that one gas company official is stated to have described 
the danger as “ akin to sitting on the top of a volcano.” 

This very serious action on the buried pipes could not be perma- 
nently allowed, even in America, and it was seen that it would be 
necessary to provide an independent and efficient metallic return 
circuit, either by means of the rails or by special return conductors 
taking the whole return current or acting supplementarily to the 
rails. It is in this direction that recent improvements have largely 
been made. Where the rails are used as the sole return circuit, great 
attention is now given to the efficient “ bonding” of the rail joints 
by specially designed “ rail bonds” formed of copper, and inserted 
in the vertical web of the rails in the most effective manner that the 
conditions will allow, or by welding the ends of the rails together 
into one continuous length. 

The difficulties arising out of the return circuit, in connection with 
the single trolley system provides the chief, or, perhaps, the only, argu- 
ment for the existence of the double trolley overhead system, which has 
been erected to a relatively small extent in America. While the latter 
system, if properly carried out, ensures an independent metallic 
return, insulated from the earth, and baving a low resistance, it must 
necessarily be highly complex, especially when the tramway route is 
much curved, and is, therefore, not well adapted to the serpentine 
course of many streets in our old towns, even if the overhead system 
of electric traction were permitted at all. 

Having regard, then, to the general requirements of British tram- 
way traffic, and to the opposition which many of our local authorities 
would undoubtedly give to the overhead system in towns, we may 
not unreasonably conclude that some form or other of the conduit 
system is the one most likely to be adopted for electrical traction on 
British urban tramways, and it will, therefore, be well to proceed at 
once to generally describe the conduit system, which forms the special 
subject of this paper. 

In passing, it may be of some interest to explain that the system of 
electrical traction to which I am about to refer is applicable to canal 
as well as to tramway haulage. It contains one special feature which, 
so far as I know, differentiates it from any other system of electric | 
haulage, and makes it equivalent to horse traction, as regards mode 
of operation; that is to say, it can be applied to an ordinary canal 
boat or tramcar without making the slightest alteration or addition to 
the boat or car. In the case of the boat, the haulage force derived 
from electric energy is applied directly to the tow-line, and, in the 
case of the car, to the draw-bar. As we are simply concerned with 
the tramcar haulage at present, it will not be necessary to refer 
further to the application of the system to canal traffic, except I may 
state here that certain figures have been placed before one of our 
leading canal companies, showing the relative cost of horse haulage 
and electric haulage by this system under fairly long distance traffic 
conditions, and these figures show the present horse haulage to 
roundly cost three times that estimated for this electric system, which 
has also the advantage of leaving the towing path open for horse 
haulage, should that be required. 

The special feature of this system—to which reference has been 
made—which enables the present tramway rolling stock to be utilised 
for electric haulage without alteration, is one which may contain 
considerable advantage. All other electric systems—whether of the 
overhead, conduit, or storage battery kind—necessitate at least the 
placing of a motor or motors and controlling apparatus upon the car, 
the strengthening or replacing of the car under-frames, and the laying 
down of heavier track rails to accommodate the increased weight put 
upon the wheels. In the case of the storage battery system especially 
the question of relative weight upon the car wheels to unit passenger 
carried is a serious one as regards the initial cost of the rail track and 
its up-keep. If, therefore, the weight per car wheel, with electric 
haulage, can be kept as low per passenger carried as is usual in horse- 
hauled cars, it will be conceded, I think, that some improvement on 
existing electrical methods has been attained. 

The diagram connected with this paper will serve to give a general 
idea how this is effected on an ordinary double-line tramway, similar 
to that laid between Westminster and Tooting. The diagram is a 
cross section of the culvert and rail bed, and shows the hauling loco- 
motive in position upon the culvert rails. 
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The “dummy,” which is connected to the car, is usually carried 
upon three wheels—a pair of wheels running upon the tram 
rails, and a centre wheel with a double tread and centre flange 
running upon the slot girders. It may be carried on four wheels 
where the nature of the curves offers no difficulty. The “dummy” 
is driven by the flat bar shown passing upwards throngh the slot, and 
affixed to the hauling locomotive in the culvert, and is attached by a 
short link or special connecting piece to the ordinary spring draw- 
bar of the tramcar. The “dummy” is provided with a roof and 
windows to protect the driver during rainy or cold weather, and also 
carries the switches, rheostat, and other controlling apparatus re- 
quired for regulating the locomotive running below it, together with 
the hand-brake lever and spindle for stopping the car. The current 
is conveyed to and from the “dummy” by insulated flat strips of 
copper imbedded in the driving bar passing through the slot. The 
culvert as shown in the diagram is 2 feet 9 inches wide, and 2 feet 


6 inches high. It is therefore large enough for a man to get freely 


along it forthe purposes of examination and repairs, especially if be 
reclines upon a small light inspector's trolley running upon the cul- 
vert rails, which he could easily push along with his hands by placing 
them against the side of the culvert. This facility for examination 
of the culvert and its fittings is so far peculiar to this system, and I 
venture to think it will be found an important feature. 

The culvert may be constructed with the floor and sides of brick- 
work or concrete, or entirely of cast-iron, wrought-iron, or steel. As 
shown in the diagram, it is intended to be constructed of either of 


the last two named materials. The materials and mode of construc- 
tion of the culvert will, of ccurse, vary to suit the particular condi- 
tions of each case, a3, fur instance, the nature and weight of the 
street traffic passing above it. Assuming the culvert to be made of 
wrought-iron or steel plates and rolled sections, it could be riveted 
up into convenient lengths of, tay, 12 feet, with angles at the ends 
for bolting the lengths tcgether after being laid in position between 
the line of rails. 

_At every 300 or 500 feet along the culvert—according to the gra- 
dient of the line—mud receptacles, or wells, are placed, having a 
manhole between the two lines-leading into them, and covered by a 


chequered iron flap at the street level. Into these wells any mud, 


dust, or water falling into the culvert through the slot, will be swept 
by the brush attached to the culvert locomotive. The mud deposited 
in these wells can be lifted out when necessary, or the wells can be 
connected with the road sewer by a trapped pipe, and occasionally 
flushed out by a hose. The well manholes serve as entrances to the 
culvert when examination or repairs are necessary. 

The slot in the culvert is §ths of an inch wide, and accommodates 
a driving bar ;{,ths cf an inch thick. The two girders forming the 
slot are kept equi-distant and rigid by tie-bolts connected to the 
webs of the tram rails, and also by angles riveted to the culvert 
plates and embedded into the concrete forming the culvert founda- 
tion. The amount of stiffening given to the slot girders is regulated, 
of course, by the weight of the street traffic above. 

By referring to the transverse section, it will be seen that longi- 
tudinal sleepers of wood rest upon the floor of the culvert, and are 
bolted to its sides. To these sleepers are spiked hard steel flat- 
bottomed rails, baving a weight of about 27 lbs. per yard. Along 
the sloped roof of the culvert are placed notched supports at suit- 
able intervals for carrying insulated feeders. The return circuit can 
be arranged by an insulated conductor, with feeders exactly similar 
to the conductor carrying the high potential current from the power 
station to the motors. These conductors, as shown, are made of a 
dovetailed section of channel iron of sufficient area to keep down the 
resistance within proper limits, having regard to the maximum 
current required. The conductors are held in position by porcelain 
insulators, bolted to the roof of the culvert, but are free to move 
longitudinally to allow for expansion or contraction due to the varia- 
tions of temperature. Each rigid length cf conductor is separated 
by an arranged distance from the adjoining rigid lengths, but elcc- 
trically connected by bow-shaped strips of copper. The outward 
and return circuits can be arranged into } or 4 mile sectional lengths, 
insulated from each cther, and provided with separate feeders. 

The current (say at a pressure of 500 volts) can be conveyed to and 
from the motors by a pair of trolley wheels—or by a single trolley 
wheel, where the return circuit is made through the rails—running 
along the conductors, and kept in contact by means of a spring; or, 
as an alternative, the circuit connection between the culvert con- 
ductors and the motors can be made by means of a slider or tongue- 


piece, arranged to slide along the -conductor. The trolley whee 
method has been successfully applied in America, and should be 
found even more successful in this case, as the conductor is a rigid bar. 

Attached to the upper part of the culvert locomotive is a lever 
carrying a pair of wheels which run against the lower flange of the 
slot girders. These wheels press upwards on their rail bed with a 
force in some arranged degree proportional to the tractive effort re- 
quired to haul the car. Therefore, when starting the car, or when 
the car is mounting a gradient, a considerable downward force is 
thrown upon the locomotive wheels, in addition to that due to gravity, 
and their tractive capacity is thereby increased. In order that this 
downward force may be kept within safe limits, the fulcrum of the 
lever carrying the upper pair of wheels is made to rest upon a kind 
of spring buffer head, which yields when a certain pre-arranged load 
is put upon the wheels, and in that way any undue strain on the 
lever or culvert is prevented. . 

Asthe upper surface of the rails within the culvert issome distance 
above the culvert bottom, the haulage locomotive can be partly 
located below the rail level, and consequently much smaller driving 
wheels can be used than where the mvtor armatures are mounted on 
the car axles, as is usually done when gearless motors are used. The 
adoption of these small driving wheels permits the motors to run at 
a higher speed, and to give a greater commercial efficiency than would 
be conveniently possible with a gearless motor affixed in the ordinary 
way to the tramcar axles. With this size of driving wheel, when the 
tramcar travels 8 miles an hour, the motors will run at not less than 
352 revolutions per minute, and at 12 miles an hour 528 revolutions 
per minute, which may be considered a fairly satisfactory speed 
for a directly-connected motor. 

The two motors attached to the culvert locomotive have a tractive 
capacity of 16 horse-power, and are capable of giving a sufficiently 
rapid start to a tramway carrying 44 passengers, on a fairly level 
line. The method of regulating the motors is similar to that now 
commonly employed in American practice. The motors are arranged 
for series-parallel working, so that when getting the car in motion, 
after a stop, the current may be dynamically utilised as far as the 
conditions of working will allow. The speed of the tramcar, when 
either descending a gradient or travelling along any given rcute, may 
be limited to a certain pre-arranged maximum rate by a special 
governor, which, for the sake of simplicity of illustration, is not 
shown in the diagram. 

It may be well, before concluding, to briefly allude to the question 
of constructive and working cost, for this is the crucial question 
with regard to which alone the scheme must stand or fall. Dr. 
Preller’s opinion has been already quoted to show that even with the 
present puny culverts the conduit system will cost at least £10,000 per 
mile of single line and upwards. From an approximate estimate 
made for this system on the assumption that the laying of the culvert 
is not materially interfered with by buried pipes, the cost of con- 
struction per mile of single line complete—including paving and 
tramway rails and the concrete rail bed—comes out at about £12,000, 
of which about half is for the culvert proper. The constructive cost 
will of course vary with local conditions, but when no special road 
diffiulties come in, this system could, no doubt, be laid down, for the 
figure named, exclusive of the culvert locomotives, power station, 
dummies, and passenger cars. 

In connection with the cost of the latter items, it should be men- 
tioned that the dummy cars may, if desired, be left out, as the 
motor-controlling and brake-regulating apparatus can be placed on 
the end of the passenger car, and the driving bar, passing up through 
the culvert slot, connected directly to the draw bar of the car. 

As to the working expenses under this system, I venture to think 
that they would be found relatively very low, for several reasons, 
among which are fewness of repairs and facility for carrying them 
out, and the reduction of electric “leakage” and consequent waste 
of energy. 

I will now conclude by asking you to accept my thanks for your 
kind attention, and with a brief recital of some of the advantages 
which I think may be reasonably claimed for this system. 

1. The culvert is of sufficient dimensions to allow examination or 
repairs of the conductors or culvert track to be efficiently carried 
out. 

2. The culvert can be kept quite free from water, mud, or dust, by 
a brush attached to the culvert locomotive. 

3. The locomotive rails being laid inside the culvert, the tractive 
efficiency of the driving wheels is not affected by snow or frost. 

4. When the culvert is once laid, the street traffic need not be 
afterwards disturbed, except at long period intervals for the replace- 
ment of the tram-line rails, 

5. Ordinary horse-haulage tramcars can be used without any struc- 
tural alterations. 

6. The electromotors used are gearless, and yet run at a relatively 
high speed and efficiency. 

7. All sparking above the street level is completely prevented. 

8. All danger to the pedestrian public, in the way of accidental 
electric shocks, is entirely obviated. 

9. Posts or other erections along the tramway route are unnecessary, 
and the appearance of the tramway throughfare is not affected. 

10. The tramway rails as used for horse haulage cars need not be 
replaced by rails of heavier section. 

11, The system can be conveniently worked in connection with 
suburban lines using either horse or electric traction. 

12. The load on the driving wheels of the culvert locomctive is 
proportional to the traction requirements of the car. 

13. The outward and return circuits can be entirely insulated from 
the earth or buried pipes, thereby preventing any destructive electro- 
lytic action on outside property. 

14, The system, in general design, is of a character to reduce the 
cost of repairs to a minimum, and to ensure the durability of the 
plant over a long period of years. 
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NOTES ON ECONOMY TESTS OF ELECTRIC 
RAILWAY PLANTS. 


DEALING with thissubject inthe Llectrical Worldsometimeago, 
Mr. Geo. H. Davis remarks that to locate defects in a system of 
power generation, conversion and transmission, the different 
parts must all be tested simultaneously, since condicions change 
so continually. Two tests are needed, one on a constant and 
one on a variable load, the latter to determine efficiency under 
actual practical conditions, for aun engine may be a success in 
a flour mill on a constant load and quite a failure in an elec- 
tric works, and the same to a less degree is true of boilers. 
On variable load tests readings throughout must be taken 
exactly to the second; in the boiler room at five-minute 
intervals, and on the engine at intervals of half the amount, 
the pencil being run twice round each card. The generator 
readings should be taken at the same time, while motor 
readings should be had every 15 seconds. 

Full and definite plans must be prepared and adhered to, 
for the failure of one man to take his record may nullify a 
whole test. For the duty of weighing water and coal and 
reading the volt and ammeters the three most accurate 
observers are best told off. Friction diagrams must preface 
and terminate a test, the latter to serve as the basis of 
working out the friction calculations, though why we are not 
informed. 

The necessary instruments are, at least, two pyrometers, a 
barometer, scales and tanks for coal and water weighing, flue 
gas analysing apparatus, case of thermometers and cups for 
same, two or three calorimeters and fittings, draught gauge, 
condensing coils and tanks to measure hot drips, speed and 
engine indicators, steam and vacuum gauges, volt and 
ammeters, a rheostat or tank of water large enough to con- 
sume maximum current, a Wheatstone bridge, a spring 
balance, and a dynamometer for car tests. All these must 
be calibrated and a preliminary run made ; then the constant 
load tests, because the readings need not be so closely spaced 
in time and the observers get into their duties better. 

A test is really an endeavour to discover heat losses, for the 
object of a railway plant is to convert energy stored in coal 
into energy at the car wheels. Thus thermometers need 
placing everywhere, for every difference above that of the 
outside temperature is a loss. Heat is lost (1) at the flue ; 
(2) in the condensing water; (3) in general convection and 
radiation from the entire system. Thus in a large station 
there are 1,200 square feet of area in the high pressure 
piping and reservoirs containing high pressure steam, apart 
from the area of heaters, hot water system and drip system. 
A usual pressure is 125 Ibs., the external temperature is 
perhaps 75° or say 277° less than the steam temperature. 
Prof. Carpenter’s tests at Cornell University on 4-inch pipe 
at the above temperature difference showed a loss per hour 
per square foot of surface of 425 B.T.U. from convection, 
and of 340 from radiation, or a total of 765 B.T.U. On the 
entire system this would be 918,000 units or the equivalent 
of 65 Ibs. of coal, or 30 horse-power at the switchboard per 
hour. This loss was shown to be reduced to one-tenth by a 
covering of one inch of magnesia and an inch of felt. Thus 
in a year the covering of the steam pipe alone would return 
£96. The coverings necessary to keep the power-house as 
cool as a machine shop will save fuel to pay their interest 
many times, and monitor windows ought not to be needed. 
On this question of pipe coverings we would supplement Mr. 
Davis’s remarks by observing on the frequency with which 
coverings are omitted from the flanges of cast-iron pipes. 
They are left exposed so as to show the bolt heads, &c., often 
a needless thing to do, and in any case the flanges should 
have removable covers. The present writer only just 
previous to penning this was crossing a brewery yard and 
pointed out to the engineer a line of pipes fully exposed to 
Wind and rain, whereof the flanges were perfectly bare down 
to the body of the pipe. Mr. Davis rightly remarks 
that in some plants enough heat is wasted to pay for an 
additional inch of felt over every bit of high pressure 
area. He would make a calorimeter test at the nozzle of the 
boilers, and calculate the loss in the pipes by measuring the 
drips, He strongly believes in the accuracy of calorimeters 
themselves in indicating the quality of steam they receive ; 
but he is not so sure of the correctness of the sample gathered 


in the ordinary way. Both engine and generator speeds 
should be continuously recorded in a. belt-driven system to 
determine the belt slip, which, whether due to sudden varia- 
tion of load, belt thickness, or to flapping of belts, is greater 
than in a corn mill or textile fectory. 

In testing the generator, temperatures should be taken by 
fields and bearings, and the meters used on both shunt and 
series field circuit, and at the end of the constant load trial a 
characteristic curve of the generator may be taken. ‘I'he 
water rheostat is best of a large tank with copper plate 
terminals; it must b2 well made, for its contents ri-e to 
212 degrees. 

In the motor tests place a voltmeter across the termiuals, 
and another from trolley to trucks, with an ammeter in the 
main circuit. A tachometer should be, if possible, placed 
directly on the armature shaft. A 10 feet straightedge with 
level and a pivot at one end will determine grades very 
closely. Readings of the meters and level to be taken every 
15 seconds and street crossings noted. The gearing elli- 
ciency can be taken by blocking up the car and using a 
Prony brake, first to a pulley on the car axle and next on 
the armature spindle, reading the voltage and ampérage. 

Resistances as at joints, in feeder wires, track bondings, 
contacts of trucks and rails are best tested by high resistance 
Weston voltmeters and ammeters by fall of potential, and the 
same method may be applied to the overhead line resistances. 
The loss due to sand on rails is often great, especially in dry 
weather when it often exceeds that of poor rail bonding. It 
may be determined by attaching one terminal of the volt- 
meter to the trucks, and one to a sharp edged wheel capable 
of being pressed hard on the rail by a lever so that it will cut 
the dirt covering. 

The autbor is convinced from complete tests made during 
the past four years, that for best condensing plants we are 
entitled to expect an 


Eyuivalent evaporation from and at 
212 degrees... 115 to 11} Ibs. 
Loss in high pressure piping, total 1 to i} per ccnt. 
Loss of heat discharged from furnace 
flues and condensers ‘ ae 
Combustible per I.H.P. hour constant 
load ... 14 to 13 lbs. 
Total frictionengine, belt and generator 15 to 2U per cent. 
Electrical resistance per mile double 
track return circuit 


15 to 20 per cent. 


to 03 ohms. 


We very much doubt the possibility of regularly securing 
the large evaporative efficiency he claims as practicable. It 
may be secured on special tests, but cannot be relied on with 
any type of boiler as a regular thing, nor do we think the 
combined efficiency shown by the 1} to 1} lbs. combustible 
will be easily secured. We do not quite understand the loss 
referred to as due to furnace flues and condensers. Does this 
mean avoidable loss? The chimney alone is losing more 
than this even when the evaporation is 12 pounds. No 
doubt it is good to aim high; better results may be secured 
by striving after a high ideal of performance, but, with ex- 
isting methods of fuel combustion it is most difficult to 
maintain a high level of efficiency, and test results are never 
lived up to. 


UNITS OF ELECTRICAL MEASURE. 


AMERICAN electricians have now the advantage of possessing 
a definite set of electrical units approved by the Govern- 
mental authorities. The business of defining and naming 
units of electrical measure was left to the Chamber of Dele- 
gates of the International Congress of Electricians which 
met at Chicago during the World’s Columbian Exposition of 
1893. The Chamber of Delegates, it will be remembered, 
was a body composed of those who had been officially com- 
missioned by their respective Governmerts to act as members 
of the said Chamber. The United States, Great Britain, 


Germany and France, were each allowed five delegates ; other 
nations were represented by three, two, and, in some cases, 
one. The principal nations of the world were represented 
by their leading electricians, and the Chamber embraced 
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many of the most distinguished living representatives of 
science. 
he delegates representing the United States reported to 
the Secretary of State on November 6th, 1893, giving the 
names and definitions of the units of electrical measure as 
unanimously recommended by the Chamber and embodied 
in its resolutions. The units mentioned were the interna- 
tional ohm, the international ampére, the international volt, 
the international coulomb, the international farad, the joule, 
the watt, and the henry. Besides the fact that the Congress 
in which this important and far-reaching action was taken 
was held in the United States, that country was honoured 
by the action of the Chamber of Delegates in placing in the 
list of the illustrious names which are to be perpetuated in 
the nomenclature of electricity that of Joseph Henry, whose 
splendid contributions to science made about 60 years ago, 
have only in recent years met with full recognition.* For 
these and other reasons it was considered extremely desirable 
that the United States Government should be among the 
first, if not the first, to adopt the recommendations of the 
Chamber. To make the use of these units obligatory re- 
quired an Act of Congress; but in the absence of that, it 
was within the power of the Secretary of the Treasury to 
approve their adoption for use in all departments of the 
overnment. This was precisely the course followed long 
ago in reference to the ordinary weights and measures of 
commerce and trade. The Constitution authorises Congress 
to establish a system of weights and measures ; but it has never 
exercised this authority except in the matter of legalising the 
metric system in 1866. The weights and measures in use in the 
Colonies before the revolution were almost entirely those of 
Great Britain, and they continued in use without special 
legalisation for a long time after independence was declared. 
When Mr. Hassler required an accurate standard of length 
in the operations of the Bureau of Weights and Measures, 
he obtained from Troughton, of London, in 1814, a brass 
bar about 82 inches long, 24 inches wide, and 4 an inch 
thick. This bar was a direct descendant of the third stan- 
dard of 1760, a number of copies of which had been made 
by Troughton.t Some doubt was cast upon the accuracy of 
this standard, and subsequently, about 1855, the office of 
weights and measures changed the temperature at which it 
was standard, so as to bring it into agreement with the 
English yard. A little later its use as a standard was prac- 
tically discontinued, and a bronze copy of the imperial vard 
was accepted in its place, together with another copy of this 
yard made of Low Moor iron, and so designated. The 
standard pound preserved in the Mint at Philadelphia, and 
the Imperial standard of mass, are assumed to be the same, 
as they were derived from a standard which was lost at the 
barning of the Houses of Parliament. The United States 
standard is, after all, only the standard of the executive 
branches of the Government. In the absence of definite 
action by Congress, the subject of standards was left to the 
law-making authorities of the different States. In April, 
1893, however, the Office of Weights and Measures, with 
the approval of the Secretary of State, gave formal notice t 
that it would, in view of these facts and the absence of any 
material normal standards of customary weights and mea- 
sures, regard the international prototype metre and kilo- 
gramme as fundamental standards and the customary units, 
the yard and pound would in future be derived therefrom. 
In this matter reference was made to the Act of Congress of 
July 28th, 1866, to which allusion has already been made. 
This course was practically forced upon the Weights and 
Measures Office for several years, but it was considered de- 
sirable at the date mentioned to make a formal announce- 
ment for the information of all interested in the science of 
metrology or in measurements of precision. 

As the United States Government was itself a large con- 
sumer of electricity, it was held to be important that units 
of measure should be adopted for its own protection. With 
the approval, therefore, of the Secre of the Treasury, 
the formal adoption by the Weights and Measures Office of 
the names and values of units of electrical measure in 


ont" No. 30, U.S. Coast and Geodetic Survey, December 
T “Fundamental Units of Measure,” Mendenhall, Zransactions 
American Society Civil Engineers, 1893. 

t Bulletin No. 26, U.S. Coast and Geodetic Survey, 1893. 


accordance with the recommendations of the International 
Congress of Electricians, 1893, was announced early in 
1894. An Act of Congress was afterwards passed, in July, 
1894, which established and defined certain units of elec- 
trical measure, and it was required that the National 
Academy of Sciences should prescribe and publish specifica- 
tions for the practical applications of these units. A com- 
mittee was selected for this purpose from members of the 
Academy, consisting of General Abbott, Dr. Barus, and 
Profs. Barker, Hastings, Michelson, and Trowbridge, with 
Prof. Rowland, of Baltimore, as chairman. About a couple 
of months ago the report from this committee was submitted 
to Congress ; the specifications included therewith referring 
to the ampére and the volt. That dealing with the ampére 
is to all intents a brief summary of particulars concerning 
the type of silver voltameter to be adopted, and the method 
of its use. For the volt we find certain directions as to the 
construction and preparation of a pattern of Clark cell. We 
have already given the history of the process by which elec- 
trical units have become standards in this country.* By the 
Order in Council of August 23rd, 1894, the international 
units, ohm, ampére and volt were legalised for such of Her 
Majesty’s dominions to which the Weights and Measures Act 
of 1889 applies. Reading these denominations of standards 
and the achediale with the specifications attached to the Order 
in Council and the specifications prepared by the committce 
of the (U.S.) National Academy of Sciences, we note the 
following small differences in expression. 

Concerning the ampére, the wording is the same until we 
come to the method of attaching the filter paper to the anode 
plate of the silver voltameter. In the English specification 
(which we will call E., and the American specification U.S.) 
it is to be “secured at the back with sealing wax,” U.S. 
gives “secured at the back by suitable folding.” In the 
method of making a measurement the U.S. requires the 
platinum bow! to be washed “ with nitric acid, distilled water, 
and absolute alcohol; it is then to be dried at 160° C.” 
E. gives, in lieu of the words we have put in italics, “dried 
by heat” only. The U.S, assumes, without stating the pre- 
cautions, that an observer would insulate the copper = 
of the voltameter, and take care that the clock used is keep- 
ing correct time during the interval occupied by deposition. 


. The U.S. wording in two cases is more precise than the 


E., as it states “the connections to the rest of the circuit are 
then to be made” (the words in italics being added to the 
English instructions), and it uses “ time average of the cur- 
rent in amperes” in lieu of “current in amperes.” The 
addition of a final paragraph in the U.S. warns the operator 
that “The current used in this experiment must be obtained 
from a battery and not from a dynamo, especially when the 
instrument to be calibrated is an electro-dynamometer.” 
Under the heading “the volt,” there are two sections in 
the U.S. specification, and two notes. The first section gives 
“ definition and properties of the cell,” with sub-sections on 
the (1) Preparation of the mercury; (2) Preparation of the 
zinc amalgam ; (3) Preparation of the mercurous sulphate ; 
(4) Preparation of the zinc sulphate solution; and (5) Pre- 
paration of the mercurous sulphate solution and zinc sulphate 
te. The second section describes how “to set up the 
cell.” The notes are (a) The mercurous sulphate, and (i) 
Filling the cell. The latter are largely based upon the in- 
structions given for this purpose by Lord Rayleigh, Dr. 
Kahle, and Mr. Glazebrook. The cell becomes a modified 
H form in general appearance, not unlike the view shown on 
page 9 of the supplementary report of the Board of Trade 
Standards Committee. Whereas, however, the Specification 
B, “ On the preparation of the Clark cell,” of the Order in 
Council, prescribes the use of a zinc rod, and only mentions 
the alternative form in the final paragraph, we find that the 
zinc amalgam (90 parts mercury and 10 parts zinc) type of cell 
is preferred in the U.S., and the word “Clark ” is not used in 
connection with it, being throughout merely termed “the 
cell.” The details of manufacture are very complete -and 
precise. The temperature coefficient between 10° C. and 
25° C.is given as —0°00115 volt per + 1° The platinum 
wires melted into the limbs of the glass cell are suggested 


First report, Board of Trade Committee, Exzcrrican Review, 
Vol. xxix. Supplementary report, Jbid, p. 455, October, 1894. Order 
in Council, p. 275, August, 1894. ‘Standard Units for Eleo- 
trical Measurements,” pp. 292, 397, 429, 471, and 521, Vol. xxxv. 
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as “about 0°4 mm. diameter.” There is no divergence in 
the instructions as to sub-sections 1, 3, or 4, but the defini- 
tion is slightly different from the English one, and sub- 
sections 2 and 5, together with Note B, are new in their 
present form. We note that no reference is made to the 
instructions for setting up Clark cells issued from the 
Physical Technical Institute of Berlin, and given in the 
Zeitschrift fiir Instrumentenkunde, Heft 5. We believe 
that we are right in stating that zinc rod cells show more 
uniform results than amalgam cells; at least, this is our ex- 

rience after making up several of each type. If so, then 
the English method is preferable to that favoured by the 
U.S. Committee. On the other hand, the English standards 
are now independent of either the silver voltameter or the 
Clark cell, and these are only given as convenient reproduc- 
tion denominational standards. It is to the former, rather 
than to the latter, that Mr. T. C. Mendenhall’s words apply 
when he said, “ But, yesterday a thing unknown, the beauti- 
fully simple units of electrical measure and their inter- 
relations are as wings which have enabled it to outstrip those 
that persist in carrying the dead weight of an unscientific 
and hopelessly bad system of metrology.” 


THE FIELDS COMBINED STEAM AND HOT 
AIR ENGINE. 


We have received a copy of the 7ransactions of the Insti- 
tution of Engineers and Shipbuilders in Scotland, containing 
a paper by Prof. Jamieson on his tests of the Fields engine, 
which the professor styles a new departure in steam engine 
economy. 

Stated briefly, the Fields patent is simply a device for 
introducing, at a pressure greater than the exhaust, hot air 
into a steam cylinder during the exhaust stroke, whereby 
heat is imparted to the cylinder walls, or we should perhaps 
say more correctly, to the faces of the piston and cylinder 
cover, and initial condensation is prevented or reduced con- 
siderably. Obviously the system is only applicable to non- 
condensing engines, and it is most applicable to slow running 
engines. 

The hot air is driven by a Roots blower through a tubular 
heater in the flues, and enters the cylinder through spring- 
loaded valves in the cover, which shut when the steam enters 
the cylinder, but open and admit the hot air when the 
exhaust opens to the atmosphere. Hot air also enters the 
jackets, but this, of course, is not novel. We have known 
something of the Fields engine for some years, and the idea, 
as now put forward, is by no means wrong in principle, and 
this makes us regret the more that Prof. Jamieson should 
have cared to make and publish a test which is based upon 
conditions as to the performance of the boiler that would 
not exist in good practice. But we are getting accustomed 
to these reports, and put very little weight upon 
them. The past history of the Fields engine has been very 
unfortunate. An enormous sum has been found by the 
public ostensibly to reduce the thing to practice, but an 
examination of the balance-sheets issued shows very plainly 
that no one responsible for the company exercised the care 
necessary to bring the patent to a successful issue. Now 
that there is to be a reconstruction, we are glad to hear that 
it is in the hands of a different set of men, who intend, if 
the matter goes on, to have value for their money, and make 
& success, if it appears that there is a sound basis to 
go upon, and it is only fair to the idea to very plainly 
state that the big expenditure hitherto incurred has 
not been incurred in experiment, but has gone the way 
capital does go in all companies where “vendor” appears 
writ so large. A reason for attaching but little weight 
to Prof. Jamieson’s report is that from the weight of coal 
burned per horse-power and the weight of steam used per 
horse-power there must have been a vast amount of waste 
heat in the uptake to the benefit of the Field apparatus. 
Thus we find the chimney gases are passing away at such a 
temperature that they heat the air for the Field apparatus 
nearly to 600° F. Does Prof. Jamieson really think it fair 
to slide so carefully over this thin ice when he must know, 


if he knows anything of boiler practice, that 600° is far too 
high a chimney température. We say this without intend- 
ing to imply anything against the Field principle, but rather 
to show how, in the eyes of those who do understand boiler 
practice, such a report as the one before us is anything but 
a help to the apparatus reported upon. We think the Field 
engine would stand better without such adventitious aid. 

Indeed, this novel system of superheating, for to that 
it comes, should in other hands soon be capable of 
showing what is its true value without serious further 
—. Part of the economy due to the system is undoubt- 
edly due to the retention of some of the air in the cylinder 
and its action in preventing cylinder condensation, on the 
screen principle, enunciated, we believe, by Osborne Rey- 
nolds. Yet of several engineers who have had the oppor- 
tunity of testing the engine we have good reason to believe 
that only one even hinted at such action taking place. With 
a system that clearly has a sound basis it is to be hoped that 
the new board will really work the thing out and thoroughly 
discard all past policy. 


— 


CORRESPONDENCE. 


Electrically Propelled Pleasure Boats. 


I was very much interested in a small paragraph in your 
paper of last week about the progress of electric launches in 
America. On reading it, it made me wonder whether small 
pléasure boats could not be propelled by electricity, and I 
shall be much indebted to you if you can give me a few 


hints about it. I have a boat 15 feet long by 5 feet beam, 
and about 2 feet deep. What sized motor should I require, 
and of how many cells would the battery have to consist ? 
The boat is not decked in, but there would be plenty of 
storage room for the batteries (if not many required), and 
also for a small motor. 

Being rather doubtful as to whether such a small boat 
could be propelled by electricity, I have taken this liberty of 
asking. 


June 28th, 1895. 


Electric Launch. 


[We would suggest that the best course our correspondent 
can adopt is to consult Martin & Sach’s “ Electrical Boats 
and Navigation,” a somewhat lengthy review of which 
appeared in our issue of March 22nd last, on page 346. Or 
Mr. Barnett, whose aquatic feats with launches propelled by 
the velvo-carbon primary battery were discussed in our issues 
of September 14th and 21st, 1894, could doubtless put our 
correspondent on the right path. Of course, the boat can 
be driven by electricity—Eps. Rev. ] 


Okonite. 


We have read your strictures on Dr. Fleming’s report on 
okonite cable, and should have been content to let Dr. 
Fleming fight his own battle, had you not referred to points 
beyond his ken, and coupled the good reputation of this 
material with an indifferent reputation of several company 
ventures. 

Referring to your article in the June 14th issue, we have 
to add that the samples sent to Dr. Fleming were portions of 
ordinary stock (this is fairly well proven by the tests which 
do not look as if manipulated on our part), and were in- 
tended for the following voltages when in use :— 


Samples Band E for 500 volts, called Class A, 500 megohms. 
” A ” D ”» 1,500 ” ” Class B, 1,000 ” 
” ” » 3,000 ,, Class C, 2,500 


With regard to soaking the cables in acids and alkalies 
for 34 days, we look upon this as a valuable practical test 
likely to be appreciated by those who have to lay and main- 
tain cables, for there is no doubt that in many places 
acids and alkalies are present in walls in large quantities, 
and any cable that cannot stand well against these may 
become useless, The strong solutions do to a certain extent 
Gispense with the time factor under such circumstances, 
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What, however, you seem not to notice in these chemical 
tests is the one with linseed oil, which is so well known as a 
solvent of rubber, whether vulcanised or not. We have 
known of several instances of faults developing in vulcanised 
rubber cable drawn into screwed barrels, where the excess of 
oil used in screwing or tapping a part, has in a few weeks 
caused a “ dead earth.” 

The importance of the time test is fully acknowledged, 
and we are glad to be able to supplement Mr. Couzens’s 
letter by the experience of other engineers in this country. 

From Reading, Mr. Yeatman reports of the cables after 
six years’s use, “ we have had no trouble whatever.” 

From Fareham Mr. Blake reports “during the 44 years 
I have been running this plant I have found them answer 
admirably on the overhead system, having had no trouble 
with the insulation whatever.” 

From Weybridge, after six years’ use, we have the same 
report, and we have other testimonials for all classes of 
okonite wires, including submarine and telephone wires, 
dating back for as many as eight years. : 

During the last four months we have had two j-mile 
lengths of the wire Dr. Fleming tested, embedded, respec- 
tively, in neat Portland cement and Parian cement, together 
with a coil of bare copper wire as an “earth.” These are 
from time to time flooded with water and tested, but up to 
now we have been unable to find any variation in the insula- 
tion resistance. 

Mr. Swinburne’s tests of high-class vulcanised wire are 
interesting, although no details of method are given, and 
they clearly show that if breaking-down strength is compared 
with insulation resistance, okonite has what has been claimed 
for it, viz., a very great resistance to breaking down com- 
pared to the price. ; ’ 

Okonite is hardly known as yet in this country, but with 
the -present activity in tramway work, where high voltages 
are being used, a steady demand is springing up, and, at the 
moment, something like 50 cars are being wired with it ; 
whilst in Germany it is the standard wire for this work, there 
being in one_town alone over 180 cars running with it. 

Real okonite compound undoubtedly has a creditable past, 
and those who know it predict a still greater success in the 
future. 


July 1st, 1895. 


Laing, Wharton & Down. 


With reference to Dr. Fleming’s report on okonite cable, 
and Mr. Harold W. Covzens’s letter in your last issue, | can 
state that we have had some miles of it in use for the last 
five years. We have never experienced any trouble with it, 
and it now appears to be in as good condition as when first 
pot up. Our system of supply is high pressure alternating 
current. The wires are overhead and exposed to the weather, 
and as in the case at Taunton, have been frequently blown 
together, and have remained so during heavy rains, without 
in any way affecting the insulation. 


H. C. Buchanan, 
Engincer-in-charge Weybridge Electric Supply 
Company, Limited, 
July 1st, 1895. 


LEGAL. 


Hontrer & Jack v. Ktrsorp. 


In our issue dated June 21st we referred to this case, and early last 
week, in the Linlithgow Sheriff Court, proof was read in the action 
at the instance of Hunter & Jack, electrical engineers, 101, St. Vin- 
cent Street, Glasgow, against Henry Kirsopp, draper and merchant, 
Bathgate, for £36 4s. 7d. as balance for fitting up an electric light 
installation, and supplying certain fittings incidental thereto in 
defender's premises. Mr. Kirsopp raised a counterclaim for £34 
subject to the jurisdiction of the Court ex-reconventione in respect of 
loss and damages sustained through the breaking of a bracket on 
which one of the electric lamps was suspended. At the conclusion 
of the proof, the Sheriff said he would read over the shorthand 
writer’s notes before giving his decision, but he thought it right to 
indicate his views on the case as it had appeared to him that day. 
His opinion was that Mr. Kirsopp had taken over the installation 
and was afterwards responsible for anything that happened. 


ACTION AGAINST CONSUMERS. 


Tue Electric Lighting Committee the other day sued, in the Ports- 
mouth County Court, a consumer of current for the sum of £5 for 
36 days’ supply. The defence was that the light had been used for 
only 10 days, and the meter had registered, though no current was 
passing. He offered to pay £2 and 2s. costs for the 10 days referred 
to. Alderman Ellis denied the Pes / of the meter registering 
inaccurately. The case was adjourned for 14 days in order that 
expert evidence might be called. 


BUSINESS NOTICES, &c. 


Action against Sir Augustus Harris,—Sir Augustus 
Harris was sued in the Westminster County Court the other day by a 
man named Humphreys for damages for personal injuries. Humphreys 
was engaged at Drury Lane in connection with the electric lighting 
of the stage. Ona the night of February 23rd, while carrying 
some wreaths, as he had been ordered to, he fell down some 
steps. He was taken to Charing Cross Hospital, and was still 
lame and ill from the effects of the fall. He alleged that the acci- 
dent occurred through the stage not being properly lighted. For the 
defence it was contended that the accident was through no fault of 
the defendant. Sir A. Harris and Mr. George Conquest gave evidence. 
The jury returned a verdict for the plaintiff for £25. 


Agency.—Messrs. George Piggott & Co., of 110, Cannon 
Street, have been appointed (from July 1st) sole agents for the 
London district for Messrs. A. E. Collins & Co., of Dale End, 
Birmingham, who are makers of electrical fittings. Messrs. Piggott 
were also recently appointed agents for Mr. F. M. Newton, of 
Taunton, whose chief specialities are the “ Taunton” dynamos and 
motors. 


Bankruptcy Proceedings. — Under the failure of 
Joseph Torr Todman, accounts have been filed at the London Bank- 
ruptcy Court showing gross liabilities £1,850 10s. 2d., of which 
£725 3s. 10d. are expected to rank, against assets £207 7s. 2d. Ac- 
cording to the observations of Mr. Wildy, Official Receiver, the 
debtor states that he commenced business in 1884, having purchased 
for £1,000, given to him by his father, a half share in an established 
electrical engineer’s business then carried on at 41, Queen Victoria 
Street, E.C. The partnership was dissolved in 1890, and all liabili- 
ties of the firm discharged. The debtor took over by verbal arrange- 
ment with his partner the manufacturing part of the business carried 
on at 36, Bermondsey Street, E.C. He continued trading here alone 
until May, 1894, when he went to Colombo, having obtained a situa- 
tion in a firm of electrical engineers there. He states that he left a 
clerk in charge of his office and business premises, intending to return 
to England in four months, but that shortly after his departure the 
Sheriff, at the suit of an execution creditor, sold the whole of the 
effects then upon the premises. In May, 1894, the debtor arranged 
terms with a firm of creditors to take over from hiyn certain stock, 
including the right to manufacture an invention he had patented for 
a solar arc lamp. This property is stated to be still in the possession 
of the creditors, and the debtor estimates a surplus therefrom, after 
payment of the creditors’ claim, of £50. In 1890 the debtor sold to 
the /lliance Box Company, Limited, a small box manufacturer's 
business previously carried on by him at Woolwich, the consideration 
to him as vendor being 1,200 £1 ordinary shares in the company, and 
£500 in cash, with the appointment of managing director, which he 
held until May, 1894. He states that the debenture holders have 
since taken possesion of the assets of the company. To the personal 
liabilities incurred by him for the Alliance Box Company, Limited, 
and to liabilities on accommodation bills, he attributes his insoi- 
vency. He states that these proceedings were taken by his friends 
in order to ascertain the amount of the liabilities incurred by him 
for the Alliance Box Company, Limited. The public examination of 
the debtor is fixed for July 9th. 


Electric Welding.—On Thursday, June 27th, the Elec- 
tric Welding Company, Limited, of 21, Hindon Street, Pimlico, 8.W. 
(who own the patents for Great Britain of the Thomson process), 
exhibited at the conversazione held at the University College, Gower 
Street, an automatic wire-welding plant, which, when running, 
created a great amount of interest. This plant is the same type as 
used by some of the largest cable and wire manufacturers in this 
country. The use of wire welding plants in America is universal, 
and the company is already making considerable headway with these 
machines in England. The Welding Company also showed a large 
variety of samples welded by their system, including cab and carriage 
tyres, T and angle irons, tubes (butt welds), tool steel shafts to mild 
steel, high carbon steel wires, copper wires, &c. Several of above 
samples were specimens of work which is being done commercially 
at the works of the Electric Welding Company. 


Exhibition.—The electric light arrangements in the ball 
room of the Imperial Hotel, Cork, is on exhibition to the public, and 
also a number of additional apparatus, such as electric motors, heaters, 
arc lamps, household appliances, cigar lighter, &c., at work. 


H.M.S. Catalogue.—This is not the name of a new line- 


of-battle ship, but a — list just launched by the recently con- 
structed firm of H. M. Salmony & Co., whose offices are at 61, 


Charing Cross Road, and works at Notting Hill. The articles de- 
scribed and priced in the catalogue include the H.M.S. incandescent 
lamps, the H.M.S. arc lamps, ammeters, voltmeters, and testing 
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instruments, and a variety of accessories such as sliding pendants, 
combinations, ceiling roses, cut-outs, switches, carbons, &c. Incan- 
descent lamps are supplied of all voltages and for all purposes, 
special attention being given to decorative lamps. By a special pro- 
cess of silvering an excellent lamp is produced for use in public 
buildings, theatres, shops, warehouses, and other interiors, the light 
being reflected in any direction required, a ball-shape one being 
specially effective in distributing as well as reflecting the light. The 
arc lamp also is specially designed for indoor work, and is compact, 
simple, and economical, being readily adjustable to any current from 
14 to 15 ampéres. The measuring instruments are intended to 
meet the demand for well-made, accurate and reliable apparatus at a 
more reasonable price than has hitherto ruled. A speciality is a 
2-inch instrument adapted for accumulator work, and small enough 
for carrying in the pocket. The special features of the general 
fittings, in addition to their general neatness of appearance, are that 
heavy metal parts are used in their construction, and the threads of 
china covers are longer than is customary. There is also described 
the H.M.S. dry battery, which appears to be all that a dry battery 
should be. We are told that six cells, on open circuit for nearly 10 
months, dropped only from 1°56 to'1°54. These are made in a variety 
of forms and sizes. We understand that the list sent us is only an 
instalment, and that others will fallow dealing with wires and cables, 
telephone work, and other departments. 

We have before us a catalogue of general engineering plant and 
tools from Messrs. J. Carter, Sons & Co., of Salford. Cranes, hand 
tools, weighing machines, oil cisterns, engine and boiler fittings, 
pumps, &c., &c., are among the various manufactures described in the 
catalogue. 


Personal.—Mr. W. C. Varcoe, formerly with the Pilsen 
Company, and recently with Gwynne and-Co., has now been 
appointed to represent in London and surrounding district, the 
Pheonix Dynamo Manufacturing Company, of Bradford, whose 
specialities are Rankin Kennedy’s dynamos and motors, colliery and 
mining electric plants, and electric lamps and transformers. 

Mr. Reginald J. Wallis-Jones, A.M.I.C.E., M.I.E.E., has been ap- 
ee gee ag and manager of the Electric Welding Company, 

imited, of 21, Hindon Street, S.W. 


ELECTRIC LIGHTING NOTES. 


Bristol—The Corporation electric lighting station was 
assessed at £3,000 gross and £1,850 net rateable value. The' Mayor 
and Corporation appealed, considering the rate excessive, and repre- 
senting that the assessment should be reduced to £1,745 gross and 
£1,428 net. - The result of the appeal was satisfactory to the Corpo- 
ration, the net assessment being reduced to £1,500, the gross to be 
settled later. 


Cheltenham.—The borough surveyor’s annual report 
says that there are at present 37 consumers on the books, 31 being 
already connected to the mains. Lamps wired equal 1,574 8-C.P. 
High pressure mains laid, 4,360 yards; low pressure mains laid, 2,000 
— Total capacity of the plant now running is 5,000 8-C.P. 

ps.. 

Croydon,—At the inquiry to which we referred last week, 
the consulting engineer stated that, to start with, it was proposed to 
put down three multitubular boilers, two feed pumps, a fuel econo- 
miser,.three compound vertical condensing engines, each driving a 
120-kw. alternator; and one or two dynamos with accumulators for 
theday load. Three or four high pressure feeders will run to five 
transformer sub-stations in the centre of the town, the power sent 
being 240 kw. at 2,000 volts. Consumers in the compulsory area will 
be fed from the low pressure mains, isolated consumers being con- 
nected with the high pressure feeders through separate transformers. 

mains are to be concentric throughout, and the earthing of the 
outer conductor is contemplated, with the permission of the Board 
of Trade. The initial capacity of the station will be 10,000 lamps. 
The compulsory area, which is something like half a square mile in 
extent, consists almost entirely of shops and business premises. 


Derby.—On 20th ult. the electric light was turned on 
at the Market Hall. In the interior of the hall are six 20-ampéire 
arc lamps, and similar lamps are also used for lighting the approaches. 
In addition, -there are about 400 incandescent lamps distributed 
throughout the buildings. 


Eccles.—The Council’s consulting engineer (Mr. Clire- 
hugh) has submitted a report to the committee showing that for 
the public and private lighting of the borough combined, the capital 
outlay would be involved of £18,971, but that no charge upon the 
rates would be necessitated, as while the annual running expenses, 
including maintenance and machinery, interest on capital, and pay- 
ment to sinking fund, so as to pay off the loan in less than 30 years, 
would be £2,066, the receipts would be £2,590, or a surplus of £524. 
It also showed that if the Council were to undertake the lighting of 
the street lamps only, although the figures for capital outlay and 
annual cost would come up to not far short of the above figures, there 
would be a margin of saving as compared with the annual sum at 
present paid for lighting, &c., of the street lamps, the figures being 
capital outlay £15,000 in round figures, and annual cost £1,560, as 
against an annual sum for gas a and other matters which would 
Cease to be expended by the Watch Committee and the Corporation 


of £1,690, leaving a margin in favour of electric lighting of £130, 
out of which, however, there would be a sum payable for rates and 
taxes, which had not been calculated, as it was impossible to say upon 
what assessment they would be based. The Council adopted 
the report of the engineer, and the committee were empowered to 
— the necessary expenditure required to carry out the provisional 
order. 


Edinburgh.—The stage and auditorium at the Theatre 
Royal are now lighted by electricity. 


Guildford.—The Guildford Electric Light Company has 
secured an extension of time until December 17th, under its provi- 
sional order. 


Hampstead.—A Committee of the London County 
Council, which has the question of electric lighting the Thames 
Embankment under consideration, visited the Vestry’s electric light 
station last Friday for the purpose of inspecting the system. A local 

per gives the following figures as to the position of the private 

ighting :—December 25th, 1894, 4,000 lamps fixed; March 25th, 
1895, 6,500 lamps; June 28th, 1895, 11,000 lamps. It is expected 
that there will be 20,000 private lamps connected by the end of the 
year. 


Kingsweod and the Parfitt System.—At the meeting 
of the Urban Council on 26th ult., a letter was read from Mr. 
Edward Casper, in which he said that he gathered from an interview 
with Mr. Strange that the Council were ready to treat for the pur- 
chase of Parfitt’s system installations already erected. The condi- 
tions, if he understood them correctly, were as follows:—(a) The 
additional power for public and private lighting should be supplied ; 
(6) that beyond the power required for lighting there should be 
power supplied for sale to small and large manufacturers, &c. On 
receipt of particulars of the additions to the present installations 
whicn the Council desired, he would submit a tender in due form, 
and the sale of the installation capable of supplying all the power 
required to supply the current sufficient to fulfil all the Council’s 
requirements. The chairman (Mr. Strange), said he could not by any 
word of his have implied to Mr. Casper that the Council thought of 
purchasing the plant. He had only said that the Council were 
taking into their consideration the extension of the lighting system. 
It was merely a clerical error, he supposed. Some other details re- 
specting the plant and the alteration and extension necessary before 
private people could be supplied having been touched upon, the 
chairman referred to the latter point, saying that private people 
would hardly be supplied from other than an underground current. 
It was ridiculous to think of running a connecting wire from the 
overhead wires into a private house. It was resolved to reply that 
the Council did not contemplate the immediate purchase of the 
system, and would furnish the information solicited in a week or 
two. The extension, it was understood, would be considered 
presently in committee. 


Liverpool.—At the weekly meeting of the Special Light- 
ing Committee on Monday, it was stated that there was every pro- 
spect of the Bill for the acquisition of the undertaking of the 
Electric Supply Company being passed through Parliament this year, 
and that the committee intended to apply for a provisional order for 
the supply of electricity to the whole city. 


London,—At the last meeting of the City Corporation, 
Mr. Lee presented a report from the City Lands Committee ask- 
ing for authority to appoint Mr. A. A. Voysey a3 consulting electrical 
engineer to the Corporation at an honorarium of 450 per annum, sub- 
ject to annual election by the committee. Mr. Ellis protested against 
the appointment of another officer, and moved as an amendment that 
the question should be referred hack to the committee for recon- 
sideration. This amendment having been seconded, Mr. Shaw asked 
if it was possible for the Court to know the relative cost of gas and 
electricity at the Guildhall. Mr. Lee eaid the electrical current in 
1893 cost £387, and gas £1,312, or a total of £1,700. In 1894 the 
electric light cost £513 and the gas £882. Mr. Lile said that for 
some time past the Corporation had been economising in the amounts 
spent in charitable directions, and the allowances that were made to 
the committees, and yet it was now proposed to spend £50 a-year in 
appointing a new officer who had up to the present done nothing. 
Me Burnett remarked that the City Surveyor had no one in his office 
who hada knowledge of electrical engineering. Mr. Hollington said 
he had always understood that Mr. W. H. Preece was the consulting 
electrician to the Corporation. If that was so, why, he asked, was an 
attempt being made to create another office. He objected to the 
Court employing an officer who was in the service of a neighbouring 
body, namely, the Commission of Sewers, for such a purpose, and sug- 
gested that if the Corporation needed the services of a cunsulting engi- 
neer it should seek the advice of a professional man and pay the fee or 
fees, which he did not anticipate would cost £50 a-year. Mr. Lee 
said it was quite true that the Corporation had from time to time 
consulted Mr. Preece, but very often that gentleman could not 
be got at,and the committee thought it would be better if the Cor- 
poration had the continuous assistance of Mr. Voysey. The Court, 
on a show of hands, negatived the report. 


The new public library in Chapel Place North, South Audley 
Street, is lighted throughout by electricity. 


Milnrow (Lancs.).—The District Council are making 
inquiries regarding electric lighting with a view to applying for a 
provisional order. 

Newcastle.—The Presbyterian Church of England, West- 
morland Road, Newcastle, is being fitted up with the electric light by 
Messrs. R. J. Charleton & Co, 
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Norwood.—Upon the occasion of a bazaar held at the 
Primitive Methodist Chapel, West Norwood, on Wednesday and 
Thursday last week, the buildings were lighted throughout by elec- 
tricity by Froggatt’s Electric Lighting Company, Limited. 


Nottingham,—Messre. Calvert & Co. have secured the 
contract for the lighting of Colwick Hall and grounds, Nottingham. 
The installation will consist of boiler, condensing engine, and 24 arc 
lamps, each of 2,000 C.P., and this they expect to have ready by 
August 1st. Messrs. Calvert are now very busy in their contract de- 
porment, and although a comparatively new firm in this country, 

ve carried out the lighting of the Eccles Sewage Farm, the outside 
lighting of the Southport Town Hall for the ming ceremony of 
the central station there, and the lighting of Mr. Otto Monsted’s 
factory at Southall. 


Peterborough.—The Town Oouncil has adopted in 
committee the scheme prepared by Mr. Gill, the Corporation engi- 
neer, for lighting the central portion of the city with electricity. 
The scheme, we understand, is to cost £15,000. Mr. Gill also sub- 
mitted a plan for adapting the premises recently acquired in Queen 
Street for the purpose of an electric light station. The Committee 
expressed every confidence in Mr. Gill, and decided not to proceed 
to the appointment of a consulting engineer, as had been suggested. 
Mr. Gill was asked to push on with the details of the scheme as 
quickly ag possible. 

From another source we learn that Mr. J. C. Gill has been ap- 
pointed electrical engineer for the borough at a salary of £100 per 
annum. 

Southampton.—The Electric Lighting Sub-Committee 
conferred with Mr. EB. Manville on 6th ult. regarding the value of the 
undertaking and works of the Southampton Electric Light and 
Power Company. The company has notified a reduction in the 
charge per unit. 


St. Pancras.—A Special Committee of the Vestry, on 
26th ult., reported against the proposal to borrow money for electric 
lighting purposes by means of a public issue of 3 per cent. bonds, 

ranteed by the rates. The Vestry, however, refused to accept this 
‘ ion as final, and further inquiry is to be made as to the cost of 
negotiating such a loan. Hitherto the London County Council has 
lent the money at 34 percent. The amount now required is £75,000. 


Stretford.—The Manchester Suburban Electric Supply 
perf wants to apply for a provisional order to supply this dis- 
trict with electric lighting, and is seeking the support ob the Council 
in their application. A Committee is to consider the matter. 


Sunderland,—The Council has decided to lay a cable to 
No. 9, Park Terrace, at an estimated cost of £86 12s. 6d. Applica- 
tions have also been received from a number of residents in the 
Stockton and Tunstall Roads district, and the Highways Com- 
mittee are taking steps to provide the light there. 


Surrey.—We hear that Mr. A. H.° Browne, M.P., has 
entrusted Messrs. Drake & Gorham with the electric lighting 
throughout of Broome Hall, in Surrey. 


The New Regulations.—A meeting of the Hull Electric 
Light Committee, on Thursday last week, considered a report from 
the deputation of the committee who attended a meeting of the re- 

resentatives of the Corporations makers of electric light at the 
estminster Palace Hotel, for the paypose of considering the draft 
revised regulations of the Board of Trade. Representatives were 
also present from B l, Bradford, Brighton, Lancaster, and 
Wolverhampton. Various alterations and amendments were sug- 
ted, and a deputation consisting of the chairman and the electrical 
engineers of Bradford, Brightoa, and Wolverhampton, was appointed 
for the purpose of interviewing Major Cardew. e interview took 
lace the following day, the deputation being joined by Prof. 
ennedy and other representatives of the Glasgow Corporation. 
Major Cardew gave general sympathetic consideration to the views 
expressed by the deputation, and it was understood that if it was found 
necessary, the Board of Trade would, later on, convene a meeting of 
the Corporations and others interested in electricity, for the purpose 
of obtaining a full discussion of the eae regulations before they 
became law. From what Mr. Holder said, it appeared that the 
regulations respecting voltage, if carried into effect, will seriously 
affect the Hull station, inasmuch as it would preclude certain lamps 
being used in case of an increase of the pressure over the system. 
The Committee resolved that in the event of the Board of con- 
vening a meeting, the sub-committee be authorised to attend. 


Walsall—In view of the near approach of the com- 
ion of the works for the supply of electricity, a handbook has 
issued by the Corporation, giving the scope of the system, and 
an account of the several uses to which electricity may be applied. 
Westen -saper Bore. On the occasion of the first of a 
series of concerts at “ Knightstone,” the place was lighted and prettil: 
decorated by electricity. — 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Central London Railway.—We are glad to learn that 
to allokmenh, the fires batch of letters having 


Douglas and Laxey Tramways.—The hearing of the 
arbitration case, Hall v. The Douglas and Laxey Electric Railway 
Company, was commenced last Friday at Douglas. The question at 
issue was the price that should be paid to Mr. Hall, the landlord of 
the Commercial Hotel, Laxey, for 725 yards of land opposite to his 
hotel, required by the company for their Laxey terminus. 


Dublin Tramways.—The Dublin United Tramways Bill 
came before a Select Committee at the House of Commons last week. 
As the case stood, the Committee considered that the Dublin Corpo- 
ration had made out their objections to the Bill, and threw out the 

ble in so far as the Corporation were concerned, though at the 
same time intimating that the matter might be arranged and the 
objections overcome L the promoters inserting a clause which would 
give the Corporation the standing they asked for, viz., that their veto, 
as the local authority, should not be ignored by the Bill when any 
interference with roadways and thoroughfares was concerned. On 
the Bill being called, Mr. J. D. Fitzgerald, one of the counsel for 
the promoters, said they proposed to strike everything affecting the 
city of Dublin and the townships of Rathmines and Rathgar and 
Pembroke out of the Bill, which would now only refer to those 
tramways to which no objection was taken. The districts affected 
by the Bill as amended, and in which electricity will be used as the 
motive power on the tramways are Clontarf, Drumcondra and Glas- 
nevin, Kilmainham, and Rathfarnham. The clauses were then gone 
through and amended, and the Bill was ordered to be reported to the 


TELEGRAPH AND TELEPHONE NOTES. 


Atlantic Cables.—From the Commercial Cable Oosapeny 
we have received four interesting and nicely illustrated leaflets deal- 
ing with (1) How Atlantic cables are made; (2) how Atlantic cables 
are laid; (3) how messages are flashed under the Atlantic ocean; 
(4) how Atlantic cables are repaired. 


Australian Telegraphy.—According to the Melbourne 
Bulletin, through the co-operation of the telegraph authorities in all 
the five colonies on the mainland of Australia, a very interesting ex- 
periment was made on May 5th in long distance telegraphy. The 

ints selected were Rockhampton and Broome, in Roebuck Bay, 
Western Australia. Broome, it may be said, is on the north-west 
coast of Western Australia, and is the point where the cable from 
Java, and so from Europe, is landed in that colony. It is also the 
furthest point north in Western Australia to which the telegraph has 
as yet been carried. At 11 o’clock in the forenoon all the instruments 
on the various intervening stations between Rockhampton and Broome 
were connected, and thus a continuous circuit was made between the 
two points. The signals received in Rockhampton from Israelite Bay 
on the southern coast of Western Australia were as clear and sharp 


.as if they had come from across the street, but there was a defect in 


the line between that point and Perth which interfered with the dis- 
tinctness of the signals beyond Israelite Bay. However, the experi- 
ment was successful, for when communication with Broome was made 
the signals were found, if not perfectly clear, to be quite readable, 
and Mr. E. L. Hanna, telegraph master, Rockhampton, was able 
to enter into conversation with the telegraph master at Broome, 6,275 
miles away, following the route of the wire. An attempt was. made 
to carry the experiment farther by bringing Townsville into the 
circuit, but it was found the signals then went only as far as Perth. 
It is proposed on a subsequent occasion, when the defect between 
Israelite Bay and Perth has been remedied, to make another experi- 
ment, this time from Thursday Island to Broome. The following is 
the route and length of the wire used in the experiment :— 


Rockhampton to Brisbane ... eee +» 493 miles. 
Brisbane to Sydney ... ave 
Sydney to Melbourne ove 
bourne to Adelaide... 
Adelaide to Port Lincolm ... ote ose. cae 
Port Lincolm to Streaky Bay ee oo», 206 4, 
Streaky Bay to Eucla 
Eucla to Israelite Bay coo 
Israelite Bay to Albany... 
Perthto Broome ... 1,975 


Coast Communication.—In order to obtain greater 
romptitude in rendering assistance to vessels in distress on the 
Boodwin Sands, the Government authorities have decided to connect 
telephonically the office on Ramsgate Pier with the coastguard station 
pay cliffs at that place. The Goodwin lightship thus placed in 
immediate connection with the shore will be the North Sands Head, 
where some of the most notable wrecks have occurred in severe 
weather. The-authorities are also trying to devise some plan for 
reyenting the chafing and injury to the telephone cables, which have 
caused breakages and interruption in communication; the 
last cable laid from the Shipwash to Aldeburgh-on-Sea being an 
exception. 

Indian Telegraphs,—An Indian contemporary says that 
ish, of the Indian Telegraph Department, in ition 
value of his invention of the twin duplex system ter ong dations 

telegraph working. 
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New Cables.—We hear on good authority that Messrs. 
Siemens Bros., Limited, have secured a contract for some 1,400 miles 
of submarine cable to be laid up the Amazon. This will place the 
large and growing trade districts on the river in direct cable com- 
munication vid the Western and Brazilian and the Brazilian Sub- 
marine systems with Europe. 

Messrs. Henley’s Telegraph Works Company is also busy with 
some 200 miles of cable for the West India and Panama raph 


Company. 


The Pacific Cable.—A dispatch from San Francisco is 
responsible for the statement that the vice-president of the San 
Francisco Chamber of Commerce says that, from thorough inquiries 
which have been made, he is convinced that a Pacific cable will 
shortly be laid by a group of British capitalists. The route chosen 
is from Auckland to Vancouver, by way of Norfolk Island, Fiji, and 
Fanning Island. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast.—The Electric Committee are to advertise for 
tenders for the md of working materials for the ensuing 12 months, 
in accordance with the engineer's specifications. 


Belgium.—The Belgian State Railway Authorities in 
Brussels are at present inviting tenders for the supply and erection 
of plant for the electric lighting of the railway station, the loco- 
motive shed, and the carriage and waggon shops at Schaerbeek-Nord. 
The contract does not include the supply of the necessary engines, 
boilers and shafting, but comprises the dynamos, switchboards, con- 
ductors, masts, lamps, &c. Tenders are to be directed to the 
Chemins de Fer d 'Etat Belge 4 La Bourse, Brussels. 


Blackburn.—July 13th. Tenders are invited for wiring 
the Town Hall. 


Brighton.—July 15th. Tenders are invited by the 
Corporation for piping, storage tanks, filters, feed pumps, economisers, 
&c., for the electricity works. Further details will be found in our 
advertisement pages. 


Brighton.—July 15th. Tenders are invited by the Cor- 
poration for condensers, air pumps, piping, &c., for the electricity 
station. Further details will be found in our advertisement pages. 


Bristol—The Committee of Visitors of the Bristol 
Lunatic Asylum, Fishponds, are inviting tenders for supplying and 
fixing the necessary wires, lamps, &c., for lighting the building by 
electricity. Further particulars will be found in our advertisement 
pages. 

Dewsbury.—July 8th. Tenders are invited for the 
wiring of their premises for the Committee of the Dewsbury 
Pioneers’ Industrial Co-operative Society, Limited. Particulars from 
borough electrical engineer, Mr. J. B. Mitchell, Electricity Offices, 
Bradford Road. 


France.—July 6th. The tenders for the supply of two 
lots of paper-insulated electric cables must be delivered to-morrow 
to the Direction Genérale des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


France.—August 11th. The Municipal Authorities of 
Ille-sur-Tet (Pyrénezs Orientales) are inviting tenders for the conces- 
sion for the electric lighting of the town. Tenders should be directed 
to the Mairie d’Ille-sur-Tet (Pyrénees Orientales), France. 


Hammersmith.—July 10th. Tenders are invited by the 
Vestry for complete schemes for public and private lighting, and for 
the supply of motor power. Further details will be found in our 
advertisement pages. 


Hapton.—July 15th. The Parish Council is inviting 
tenders for the electric lighting of the village of Hapton from Sep- 
—_ to April 30th, 1896. Number of lights required will be 
about 50. 

London,.—July 18th. The Metropolitan Asylums Board 
invites tenders for the supply and laying of mains, and for the wiring 
of buildings now in course of erection at the North-Westsrn Fever 
Hospital, Haverstock Hill. For fuller details, see our advertisement 
pages. 

Manchester.—July 10th. Tenders are invited for the 
work required for the permanent electric lighting of the Manchester 
and Salford Docks, including alternators and dynamos, arc and 
incandescent lamps, and cable wires, &c., for the directors of the 
Manchester Ship Canal Company. r particulars will be found 
in our advertisement pages. 


Portsmouth,— July 10th. The Corporation invites 
tenders for the supply and erection of conduits and India-rubber 
covered el2ctric mains, and for the supply and erection of “com- 

und ” covered high-tension electric mains. Details can be obtained 
rom Messrs. Kincaid, Waller & Manville, 29, Great George Street, 
Westminster. 


_ Rangoon.—November 4th. The Municipal Committee is 
inviting tenders for electric lighting. Particulars to be obtained from 
Messrs. Ogilvy, Gillanders & Co., 67, Cornhill, E.C. 


Richmond.—July 8th. The Town Council want tenders 
for an extension of their fire call system. For further particulars see 
our advertisements. 


Roumania,-—Tenders are at present being invited by the 
chiefs of the Regiment I. “ Cetate,” in Focsani, Roumania, for the 
supply of 5,000 metres of telephone cable and 8 sets of station 
apparatus. 

Roumania.—July 29th. The Municipal Authorities of 
Braila, Roumania, are inviting tenders for the concession for tlie con- 
struction and operation of an electric tramway along the main streets 
of the town. 

Southampton.—The Harbour Board intend inviting 
tenders for electrical power plant. 

Wellington,— July 15th. Tenders are invited for 
lighting the Wellington (Salop) urban area or lighting district with 
gas or electricity, for the Urban District Council. Particulars from 
the surveyor, Mr. G. J. Monson, C.E., 45, Walker Street, Wellington. 


CLOSED. 


Belfast.—The Corporation recently accepted the ten ler 
of Messrs. 8. Z. de Ferranti, Limited, for the supply of meters, and 
that of Messrs. Poole & White for the supply of grip boxes. 


Cardiff.—For the supply of coal to the Corporation elec- 
tric lighting station, the tender of the British Coal Company at 83. 
per ton has been accepted. 


Newcastle-on-Tyne.—The following tenders were sent in 
for the electric light installation, at the Presbyterian Church of 
England, Westmoreland Road :— 


Bland Bros. ... £168 10 0 
E. Scott & Mountain... one 8 6 
Rowland, Barnett & Co... 
F. Reid, Ferrens & Co. 
Wynne & Barnard ... ove 8210 
R. J. Charleton & Co. (accepted) ... 
8. Bury... : 63 0 0 


Shoreditch,—We learn that Messrs. Manlove, Alliott and 
Co. have secured the contract for the supply and erection of a dust 
destructor for the Vestry for the sum of £13,250. There were five 
schemes submitted, and that to be adopted consists of 12 cells for 
the destruction of dust and six boilers, one boiler being fixed between 
each pair of cells. Under the boilers there are fires for burning coal, 
so that at any time these boilers can be fired if necessary. When 
the heat generated by the dust itself is not adequate to destroy the 
noxious gases the coal fires can be used, and the gases be destroyed 
by passing under the boilers and above the fire-bars. A cylinder is 
provided for the storing up of heat during the day to be utilised 
during the hours of heavy loading at night. During that time they 
will be able to raise 12,000 lbs. of pressure of steam, and for the 
three hours afterwards 6,000 lbs. Lifts will be provided, although 
this is a separate item from the original contract, and an automatic 
charging apparatus fixed at an extra cost of £2,500. Under this 
plan the carts coming up with their loads will tip their contents on 
to a trolley level with the pavement. This trolley will be lifted up 
above and carried by rails to any portion of the floor required. After 
the rubbish is once tipped in these receptacles, under this system 
there will be no handling of the stuff, and one man will be able to 
manage the whole affair by means of cranks. 


NOTES. 


Gas Engines in France.—The French gas engineers 
appear fully alive to the advance in gas engines. ‘I'he 
Société Technique de l'industrie du Gaz recently received a 
report from M. Salanson, stating that while little advance 
had been made in the principles of construction, a good deal 
had been done in details. Engines were becoming larger, 
gas was being used more efficiently, and compression before 
ignition was being carried to a greater degree, even, at times, 
to seven atmospheres, the Dick Kerr engine compressing to 
five and six atmospheres with producer gas. as producers 
were extending, and there was greater regularity in the 
quality of their output. The petroleum engine was a serious 
rival of the gas engine, and should be watched carefully, but 
just what good will be effected by watching the petroleum 
engine is not apparent. It is not likely that watching it 
will make it less of a rival, though the petroleum engine will 
not, he says, be much of a rival where gas is procurable, and 
he might Stee added, at its present very stiff price. 


Coal Consumption of Electrical Railways in 
France.—Mr. Delahaye has presented a note to the Société 
Technique de |’I[ndustrie du Gaz, stating that the coal con- 
sumption of the new extension of the Sceaux electric line 
compares favourably with the results reported by the 
National Association (America) of Electric Lighting at their 
Cleveland meeting. 
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_ Nous avons changé tout cela,—At the annual meet- 
ing of the Société Technique de I’Industrie du Gaz 
en France, M. Henry Villiers read some “Notes on 
the Deterioration of Gas Pipes in the Neighbourhood of 
Electrical Tramwayr.” These notes require some commen- 
tary to reconcile them with the experience of electric railway 
engineers. M. Villiers says: “The return currents travel 
through the earth, but they do so along the lines of least 
resistance, that is, along the gas and water pipes, until they 
reach the point at which they reach the moving tramcar or 
the electric station as the case may be.” With the worst 
possible bonding of the rails not more than about 50 per cent. 
of the total return current passes through the pipes, certainly 
never the whole of it. “In America it bas been found that 
these precautions (bonding the rails) are insufficient ; and more 
complicated devices have been tried—connecting the station 
earth plate with the pipes every hundred feet ; but this may 
do mischief where the pipes are negative to the rails, and if 
tLe connections are only made where the pipes are positive, 
an accidental reversal of the current may work havoc with 
the pipes.” We never heard of this system being in use in 
America or-anywhere else. If connections are made at all 
to the pipes, it is only where they are positive to the rails. 
How an accidental reversal, which presumably lasts for a 
short time, should play havoc with the pipes is incon- 
ceivable. An occasional reversal we should think would 
be advantageous, as tending to reverse the effects of elec- 
trolytic corrosion. M. Villiers makes a calculation which 
is sufficiently terrifying to gas companies. “A current of 
z'oth ampére will dissolve 2°2 Ibs. of iron in about a year if 
it run night and day.” This assumes that perfect conditions 
for electrolysis are present at the surface of the pipes where 
the current leaves, which is in the last degree improbable. 
We bave only to point out that if this were true, 30 tons of 
iron per annum would be removed from the comparatively 
small superficies of the pipes, where they are positive to the 
rails, and the same amount from the rails where they are 
positive to the pipes. To show the absurdity of the assump- 
tions underlying this statement :—“ The simplest remedy, 
which does not appear to have been suggested, is not to use the 
earth at all, but to have a double trolley and an aerial return 
wire.” Considering that the double trolley system is in use, 
though not in favour, M. Villiers’s assertion that it does not 
appear to have been suggested, scarcely qualifies him to speak 
as an authority on this question. It is only by exercising the 
utmost charity that we can say a single statement of M. 
Villiers on this question is correct, and all are certainly mis- 
leading to gas engineers not specially acquainted with the 
facts of the case. 


The Institution’s Conversazione.—Mr. Crompton’s re- 
ception of the members of the Institution of Electrical Engi- 
neers on Wednesday evening was a very successful affair. The 
attendance was large, but locomotion was not impossible. Con- 
versaziones are not always conducive to conversation, but it was 
by no means difficult to exchange greetings with fellow mem- 
bers and friends. The music was good, and the refresh- 
ment buffet of sufficient extent to make it possible to 
provide cooling beverages to all in need thereof. The 
rooms of the Institute of Painters in Water Colours are 
admirably adapted for reception purposes, but members of 
the Institution of Electrical Engineers could not but be sur- 
prised that they are still lighted by gas. A writer in the 
Daily News: of yesterday, remarking on “ receptions,” 
says :—‘* The mere fact of being in a crowd is joy enough 
for many,” and “to be hot among a multitude of other very 
hot persons, suffices the well-balanced mind.” Electric 
lighting. at the Piccadilly Rooms would reduce the joy of 
those “ well-balanced’ minds,”: but would certainly increase 
the pleasure of others who prefer their crowding being done 
at a more normal temperature, and in an atmosphere of 
which the vital elements are not absorbed in illumination. 


French Association for the Advancement of Science. 
—The next Congress of this Association meets at: Bordeaux 
from August 4th to 9th, 1895. From a French exchange it 
would seem that the question of mechanical traction for 
carriages and tramways, and mechanical propulsion on canals, 
are to receive a great deal of attention at the forthcoming 
meeting. 


In Defence of the Tout.—While many electrical men 
are honoured and feasted, there is one who is doing 
much in a moling sort of way, whose merits are wholly 
neglected. We feel, however, that it is only en | 
to make them known for them to be fully appreciated. 
He is quite.a modern creation, not exactly a member of 
the free and roving band of unattached bacilli; he is 
merely a consulting engineer's tout. Being possessed 
of a kindly. spirit, we would: fain call him an out- 
side manager ; but this is a hard world, too prone to call 
a spade a spade, or something worse. We are attempting a 
defence on his behalf, because, though he occupies an 
equivocal position, and is too often honoured in the breach, 
we feel that he is helping on electrical work, and is, at least, 
impressing the public with the skill and enterprise of his 
employers. A shilling testimonial is, of course, out of the 
question — not so mach because it might interfere with 
another testimonial, as that it would be an unsuitable way of 
recognising his talents ; -but we are anxious that his grace and 
virtue should receive full acknowledgment. The ways of many 
consulting engineers have been often lauded by us; but in 
their readiness to adapt themselves to the spirit of adver- 
tisement, they deserve especial credit. It is of the tout, 
however, that we would speak—we had nearly said sing. 
By his methods he has placed canvassing among the fine 
arts, and has caused the merits of electric lighting to gt 
trate into the most. gas-ridden neighbourhoods. He is 
gifted with great persuasive powers, and can, when aided 
by suitable refreshments, work wonders with recalcitrant 
members of electric lighting committees. His skill in 
ascertaining the feelings of a town towards electric lighting 
is almost paralleled by the wonderful skill of. a water 
diviner. By reason of these, among other things, we are 
anxious that he should occupy a proper place in electrical 
engineering, and in order that his profession should be 
adequately set forth, we would counsel the managers of trade 
directories to give him a special heading in future issues. 


“ There’s a Picture for You!”—The preliminary pro- 
gramme of the American Institute of Electrical Engineers, 
for its meeting at Cataract House, Niagara Falls, from 
June 25th to 28th, has a good showing of papers on elec- 


. trical subjects :—‘ The Substitution of Electricity for Steam 


in Railway Practice,” inaugural address vy the president, 
Dr. Louis Duncan. “ Properties of Fuse Metals when Sub- 
jected to Short Circuits,” by Walter E. Harrington. “ Loca- 
tion of Grounds in Armatures, Fields, &c.,” by Clarence E. 
Gifford. “Some Features of Alternating Current Systems,” 
by Chas. P. Steinmetz. “General Theory of Alternating 
Current Transformer,” by Chas. P. Steinmetz. “Com- 
pounding Dynamos by Armature Reaction,” by Elihu 
Thomson. “ Existing Commercial Applications of Elec- 
trical Power from Niagara Falls,” by W. L. R. Emmet. 
“ Alternating Current Curves,” by Dr. C. E. Emery, 
“ Electric Power in Factories,” by Prof. Francis B. Crocker. 
‘Some Observations on a. Direct-Connected 300-kw. Mono- 
cyclic Alternator,” by Prof. Dugald C. Jackson and 8. B. 
Fortenbaugh. “On Mechanical Models of the Electric Cur- 
rent,” by Prof. Brown Ayres. “On the Cause of Death in 
Electric Shock,” by Albert M. Bleile, M.D. “ Long-Dis- 
tance Power Transmission at 10,000 volts” (The Pomona 
Plant), by George Herbert Winslow. “ Notes on the Re- 
construction of a Small Central Station Plant,” by Franklin 
Leonard Pope. “On Rating the Performance of Electric 
Power Plants and Transmission of Varying Loads;” by Prof. 
Wom. S. Aldrich. “ Work of the Westinghouse Electric and 
Manufacturing Company for the Cataract Construction Com- 
pany of New York,” by L. B. Stillwell. Among the objects 
of engineering interest visited were the new works of the 
Niagara Falls Power Company, the Niagara Falls Park and 
River Railway on the Canadian side, the aluminium plant of 
the Pittsburg Reduction Company, the plant of the Car- 
borundum Company, the central station of the Niagara Falls 
and Buffalo Electric Light and Power Company. 


The St. Pancras Appointment.—We have pleasure in 
congratulating Mr. Sydney W. Baynes upon his appointment 
as chief electrical engineer to the St. Pancras Vestry. Mr. 
Baynes is well known as the electrical engineer to the Brad- 
ford Corporation. 
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Railroad Accident in Chicago.—It is to be regretted 
that a fatal accident due to the electric current has already 
occurred on the electrically operated Metropolitan eievated 
road in Chicago. A few weeks ago a workman employed on 
the structure started to climb to the top. In doing so he 
grasped one of the conducting rails, and as his body was in 
contact with the metal structure he received the heavy 
operating current through his body of the pressure of 500 
volts. He was unable to release himself, but fellow work- 
men finally pulled bim away and removed him to a place of 
safety, where he died in ten minutes. “It is strange,” says 
the Western Electrician, “that a man familiar with the 
operation of the road could have been so careless as to touch 
the ‘live’ rail with his bare hand while on the structure, 
but the poor fellow paid the penalty of his rashness with his 
life. The current used on this road is very powerful, and at 
the potential of 500 volts it is dangerous. In this case the 
contact was prolonged for several minutes, and it proved 
fatal. We trust that the management of the road will use 
every precaution in instructing its men and providing them 
with insulating tools and appliances. And it owes a still 
more imperative duty to the public in providing plainly 
lettered warning signs at all stations where passengers may 
attempt to cross the tracks.” 


The New Postmaster-General.— “The Duke of 
Norfolk,” says the Times, “the head of the English 
Roman Catholic laity, a nobleman of ancient descent and 
great wealth, and an energetic supporter of the Unionist 
cause, becomes Postmaster-General. In that office he will 
have an opportunity of showing his capacity for administra- 
tion, and, while he is acquiring his experience, he will have 
the assistance of a peculiarly able staff.” We think that this 
appointment will give general satisfaction, for the noble Duke 
not only possesses energy, business-like habits, and commer- 
cial knowledge, but his technical attainments will stand him 
in good stead. That these are by no means small will be 
readily granted by those who know of the engineering work, 
civil, mechanical, and electrical, which has been carried out 
at Arundel Castle and other places under the Duke’s personal 
inspection. Mr. Arnold Morley was well fitted for the 
position ; the Duke of Norfolk will not be found wanting as 
his successor. 


The Société Industrielle des Moteurs Electriques 
et a Vapeur.—This company, the formation of which 
we announced in our issue of June 7th, has a capital of 
£160,000, in 8,000 shares of £20 each, of which a fourth 
is handed over to the parent company. Had a similar 
affair been floated here, we fear a very much larger capital 
would have been asked ; not that we consider the Heilmann 
system possesses any points to render it of value, for we 
still fail to see how so complicated a system can present 
advantages sufficient to counteract its obvious defects and 
losses. The concession of the Willans engine should prove, 
we fancy, the mainstay of the new company. 


A Fact !—Ata minor college in South London, one of 
the masters is in the habit of taking questions from the 
examination papers of public schools, and testing the know- 
ledge of his own pupils every week. One of the questions 
recently put to his boys was the following :—What do you 
know about the South Sea bubble? When the answers were 
read out, the following, which would be hard to beat, created 
no little astonishment: “The South Sea bubble in 1830 
burst the submarine cable off Achil Island, by which 
hundreds were killed and many injured.” 


Death from Electric Shock,—We hear that a fitter, 
aged 30 years, in the employ of the International Electric 
Supply Company of Vienna, was killed by electric current 
while handling some wires in the cellar of a mansion off the 
Ringstrasse. The fingers of his left hand were burnt to the 
bone, and he fell dead in a few seconds. He had omitted to 
put on the prescribed India-rubber gloves. 


Parfitt’'s Town and Village Lighting.—The note re- 
lating to Kingswood lighting on page 15 is suggestive. The 
information does not seem to fit in with the wording of the 
prospectus, 


Speed of Locomotion Limited.—The paper on “ Express 
Locomotion,” read by Mr. Aspinall, chief engineer of the 
Lancashire and Yorkshire Railway, before the Railway 
Congress on Wednesday, is calculated to dampen the ardour of 
the enthusiastic believers in electricity and 200 miles an hour. 
It coincides exactly with the views we have for years en- 
deavoured to drive home, and we are right glad to see 
a locomotive engineer of exceptional experience showing 
up the absurdity of reckoning upon unreasonable speeds. 
Mr. Aspinall considers that the rules of resistance to 
trains, even upon a level track, are such as to put 
almost insuperable difficulties in the way. Even could 
this difficulty be surmounted, the danger of accident would 
be greatly increased, since while a train running at 60 miles 
an hour could be brought to a full stop in 900 feet, one at 
the rate of 100 miles an hour could not be brought to a 
stand in less than 2,500 feet. 


University College.—At the conversazione at University 
College on 27th inst. the new laboratories were in full action. 
In the electrical laboratory was Gray’s electric writing tele- 
graph. Sir David Salomons showed his extremely delicate 
experiments, illustrating the influence of magnetism upon an 
incandescent filament. He also presented a photograph of 
his new Broomhill magnet, weighing 14 cwts. The visitors 
were received by the President (Sir J. E. Erichsen), the 
Council and officers of the training staff of the College. 


Electrical Engineer Wanted.—The Bradford Corpora- 
tion are wanting an electrical engineer to fill the post vacated 
by Mr. Sydney W. Baynes. The salary is £300 per annum. 


NEW COMPANIES REGISTERED. 


Town and Village Electric Light and Power Com- 
pany, Limited (44,421).—This company was registered on June 
25th with a capital of £100,000 in 19,800 ordinary thares of £5 each, 
and 1,000 founders’ shares of £1 each, to acquire, take over as a 
going concern, and carry on the business of suppliers of electric light, 
heat and power, carried on by the Western Counties Electric Light 
and Power Syndicate, Limited, at Kingswood, Gloucester, and Keyn- 
sham, Somerset, and to adopttwo agreements. The subscribers (with 
one share each) are:—H. A. Tobias, 11, Queen Victoria Street, E.C., 
agent; H. E. Bailey, 31, Cavour Street, Newington, S.E., clerk; 
C. A. Mocatta, 574, Old Broad Street, E.C., stockbroker; T. J. 
Woodrow, 21, Finsbury Pavement, E.C , surveyor; I. du Mont, 161, 
Collherne Road, South Kensington, financier; C. F. Ince, 1, Church 
Court, Old Jewry, printer; S. H. Lemon, 4, King Street, Cheapside, 
E.C., C.A. The number of directors is not to be less than five nor 
more than nine; the first are—F. B. Bond, R. W. Clifton, E. B. A. 
James, and E. Casper. Qualification £500; remuneration +100 each 
per annum, to be increased according to profit. Registered by Lindo 
and Co., 2, West Street, Finsbury, E.C. 


Capital and Counties Electricity Supply Company, 
Limited (44,473).—This company was registered on June 28th with 
a capital of £5,000, in £5 shares, to establish and carry on the 
business of electric lighting in all its branches. The subscribers 
(with one share each) are:—E. Mann, The Cottage, Kingston, 8.W., 
electrician; F. Wright, 31, Pretoria Road, Walthamstow, clerk; C. E. 
Masterman, Northwood, Middlesex, engineer; P. Greville, Osman- 
thorpe, Lalebam, electrician; A. Branch, Chadwell Heath, Essex, 
electrician ; W. E. Hanshaw, 62, Brownswood Road, N., gentleman; 
G. New, Evesham, solicitor. The number of directors is not to be 
less than three, nor more than seven. The subscribers are to appoint 
the first. Qualification £200; remuneration £200 per annum, and an 
extra £100 for the chairman. Registered office, Palace Chambers, 
Westminster. 


Newmarket Electric Light Company, Limited 
(44,450).—This company was registered on June 27th with a 
capital of £30,000, in £10 shares, to carry on the business of 
supplying electric light, heat, and power in all its branches. The 
subscribers (with one share each) are: T. Jennings, Lagrange House, 
Newmarket, trainer; J. V. Lawrance, Albion Lodge, Newmarket, 
breeder; W. B. Sheppard, Heathside, Newmarket, grocer; G. J. 
Jennings, Lagrange House, Newmarket, artist; B. Connell, Foley 
House, Newmarket, brewer; A. Haghoe, Palace House, Newmarket, 
trainer; E. H. Leach, Upper Station Road, Newmarket, veterinary 
surgeon. Registered without articles of association. Registered 
office, High Street, Newmarket. 


Standard Electro-Galvanising Company, Limited 
(44,444).—This company was registered on June 27th with a capital 
of £4,000 in £1 shares 500 deferred), to carry on the business of 
manufacturers and galvanisers of iron, steel, and other metals or 
metal articles. The subscribers (with one share each) are:—H. E. 
Lewis, Birchington Road, Crouch End, surveyor; L. E. Blackwell, 
14, Gower Street, W.C., artist; J. Barclay, J.P., 73, Pepys Road, 
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New Cross Gate, S.E., engineer; W. Mitcheson, Avondale, Hornsey 
Rise, N., clerk; H. A. Davis, Tregmoor, Plaistow, engineer; A. T. 
Holloway, Sutton, Surrey, land agent; L. V. Hunt, 35, Queen Vic- 
toria Street, E.C., architect. The number of directors is not to be 
less than three nor more than five; the first are to be appointed by 
the subscribers ; qualification, 50 shares ; remuneration as the com- 
pany may decide. Registered by Jordan & Sons, Limited, 120, 
Chancery Lane. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Veale & Co, Limited (36,512).—This company’s annual 
return for 1894 was filed on May 17th. The capital is £10,000, in £1 
shares, and 4,904 have been taken up; 3,839 have been issued as fully 
paid, and the full amount has been paid on the rest. 


Thompson, Ritchie & Co., Limited (35,835).—The 
annual return of this company was filed on May 10th. The capital 
is £5,000, in 200 preference and 300 ordinary shares of £10 each, and 
200 preference and 140 ordinary have been taken up. 100 preference 
and 70 ordinary have been issued as fully paid, and £1,700 has been 
paid in respect of the rest. 


Willans & Robinson, Limited (40,660)—The annual 
return of this company was filed on April 30th. The capital is 
£300,000 in 30,000 preference and 30,000 ordinary shares of £5 each. 
21,038 preference and 19,672 ordinary have been taken up, and 14,463 
preference and 14,462 ordinary have been issued as fully paid. The 
full amount has been called, and £58,925 paid on the remainder. 


Wigston Electrical and Engineering Company, 
Limited (42,254).—The annual return of this company was filed on 
March 8th. The capital is £25,000, in £10 shares (2,000 ordinary and 
500 preference) ; 525 of the ordinary have been taken up, and 200 
issued with £6 per share considered as paid, £6 per share has been 
called on the rest, and £1,900 has been paid, leaving £50 in arrears. 


West India and Panama Telegraph Company, 
Limited (11,116).—The annual return of this company was filed on 
June 12th. The capital is £2,445,600, in £10 shares (200,000 ordi- 
nary, 34,563 first preference, and 10,000 second preference). 88,321 
ordinary, 34,563 first preference, and 4,669 second pre’erence have 
been taine up, the full amount called, and £1,275,530 paid. 


Western and Brazilian Telegraph Company, Limited 
(7,251) .—This company’s annual return was filed on June 14th. The 
capital is £1,500,000 in 66,871 shares of £15 each, and 66,258 shares 
of £7103. each. 64,248 of the £15 shares, and all the others have 
been taken up and paid for in full. With £565 paid on 75 forfeited 
shares, £1,460,655 has been paid. 


CITY NOTES. 


United River Plate Telephone Company, Limited. 


Tux report of the directors to be presented to the shareholders at 
the ninth ordinary general meeting, to be held at Winchester House, 
50, Old Broad Street, London, E.C., on Tuesday, July 9th, 1895, at 
12 o'clock noon, states that at par of exchange the gross receipts for 
the year were £149,262 2s. 9d., the working expenses in the River 
Plate £71,449 9s. 3d., and the loss on exchange £58,693 2s. 7d.; 
leaving a profit, after the deduction of debenture interest and all 
London charges, of £9,901 15s.,to which has to be added £6,417 
17s. 4d. brought forward from the previous year, making a total of 
£16,319 128. 4d. Out of this sum the directors propose to transfer 
to depreciation and renewal fund £3,000, and recommend that a 
dividend of 3 per cent. (free of income-tax) be paid upon the 
ordinary share capital of the company, and that the balance of 
£4,619 12s. 4d. be carried forward. The capital outlay for the year 
was £2,651 16s., as against £3.038 5s. 8d. for the previous year. The 
plant has been maintained in good and efficient condition at the cost 
of revenue. There has been a continuous increase in the business of 
the company, and the directors trust that this improvement will be 
maintained in the future. Under the articles of association, Mr. 
Frank W. Jones and Mr. Alfred Le Rossignol retire, and, being 
eligible, offer themselves for re-election. The auditors, Messrs. 
Cooper Bros. & Co, also retire, and offer themselves for re-election. 


The Electric and General Investment Company, 
Limited. 


Tux ordinary meeting of this company was held on Tuesday last, at 
Winchester House. 

Mr. Gzorcr who presided, stated that the investments 
were entered at cost, but were absolutely worth the amount at which 
they appeared, of £69,821. Their general charges increased with 
their profits. An interim dividend at the rate of 10 per cent. per 
annum for the half-year was paid last December, and out of the net 


amount of £5,339 now available for division, they proposed to pay a 
dividend at the rate of 30 per cent. per annum for the past half-year 
on the ordinary shares, and a dividend of £20 per share for the year 
on the founders’ shares. Taking it that their investments at cost 
price were of the value stated, their ordinary shares were at the pre- 
sent moment worth £1 15s. each, plus the goodwill of the business, 
the capital of £1 a share being intact, the ordinary shareholders’ 
reserve fund representing another 103., and £5,000 being the ordinary 
shareholders’ proportion of the item of £8,000 set aside as “ pro- 
vision for contingencies.” They believed that if the reserve fund 
were cut up it would produce £140 for each of the founders’ shares ; 
the founders’ capital of £5 a share was intact, and their portion of 
the provision for contingencies represented another £30 a share. In- 
cluding the £35 16s. also which was now to be paid, the founders 
shares were at the present time worth £210, plus the goodwill of the 
business. 
The motion was adopted. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited. 


A HALF-YEABRLY general meeting of this company was held yesterday 
at the Cannon Street Hotel, for the purpose of obtaining the sanction 
of the shareholders to the payment of an interim dividend of 24 per 
cent. 

Mr. S. W. Srivzr, who presided, said the occasion of recalling the 
shareholders together afforded the opportunity of reminding them 
that when they last met the prospects that prevailed were very dis- 
couraging. Allusion was then made to the caution necessary in open- 
ing accounts to avoid losses ; this, coupled with the keen competition 
that prevailed, called for extraordinary care and great efforts on the 
part of the staff and every one engaged, in order that the volume of 
business of the concern might not be diminished. Speaking gene- 
rally, the works at Silvertown and Persan, which were in first-rate 
order, had been fairly well employed, with the exception of the sub- 
marine telegraph department, in which they had no contracts of 
importance to report. They (the shareholders) were doubtless aware 
that their books were not made up till the end of the year. Asa 
matter of prudence and caution, it was, in the judgment of the direc- 
tors, injudicious to pay a higher interim dividend than 24 per cent. 
on the present occasion. With those few remarks ke would move 
that an interim dividend of 5s. per share, free of income tax, be paid 
forthwith. 

This being seconded, 

Mr. Rospertson, a shareholder, in asking for further information, 
said that it was a serious drop from 10s. to 5s. Some of the share- 
holders were rather frightened at the announcement, and he asked if 
it would not be desirable in future that some further information 
should be given on the circular that was issued. 

Another SHAREHOLDER asked for information about the Pacific 
cable. 

Mr. Watson, a shareholder, asked if the reserve fund stood at the 


‘figure of last year. 


The CHarrnMaN said as regards the circular the same notice had 
always been given, and he did not think they should alter it. The 
Pacific cable question remained as it did at the last meeting. They 
were in the hands of the Home and Colonial Governments. The 
reserve fund was the same as last year. 

The resolution was then submitted to the shareholders, and, it being 
carried unanimously, the proceedings terminated. 


Chelsea Electricity Supply Company, Limited.—The 
directors have declared an interim dividend on the 6 per cent. pre- 
ference shares of the company at the rate of 6 per cent. per annum 
for the half-year ended June 30th, 1895, payable on July 18th, 1895. 


Charing Cross and Strand Electricity Supply Cor- 
poration, Limited.—Payment will be made of the half-yearly in- 
terest on the 5 per cent. mortgage debentures due on July Ist. 


The City of London Electric Lighting Company, 
Limited.—The warrants for interest due on July 1st on the com- 
pany’s 5 per cent. debenture stcck have been posted. 


The Electric and General Investment Company, 
Limited,—The warrants for the dividends, &c., were duly pcsted. 


TRAFFIO RECEIPTS. 


The City and South London Railway Com a receipts for the week 
June 380th, 1895, amounted oy F720: week thes. ist, 
1894, £1,020; decrease, £240; total receipts for half-year, . 
corresponding period, 1894, £23,638; increase, £235, 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of May, 1895, amounted to £1,884, against £1,617 the 
corresponding period of last year. 


The Liverpool Overhead Railway Company. The receipts of this railway 
for the week ending June 30th, 1895, amounted to £1,193; corresponding 
week last year, £894; increase £299, 


The Western and Brazilian Telegra: , Limited. The receipts forthe 
week ending June 28th, di Loting 17 per cent. of the gross 
to the London Platino-Brazilian Telegraph Company, 
Limited, were £2,552, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


NAME, 


Closing 
Quotation, 
July 3rd, 


173,4007, African Direct Teleg., Ltd., 4 % Deb. oes 


16, 000 Cuba Teleg., L 
Do. 10 Pref. 


Do. do. 10% Cum. Pref. 
Do. do. 44 % Debs Nos. 1 to 6,000 
60.710. Direct United States Cable, Ltd. ... oo 
400,000 | Eastern Teleg., Ltd., Nos. 1 to 400,000 soe 


54,100 Do. 5% (Aus. Gov. Sub.), Deb., 1900, red. ann. 


320,000) Do. 4% Deb.§ 
30,6007 { Zastern and South African Teleg., Ltd., 5 % Mort. Deb. 


nigeonel Do. do. to bearer, 2,344 to 
Do. Mont. Dots Nan 


200,000 Do. 
180, 207 | Globe and Trust, Ltd. 
180, 042 do. 6 % ‘Pref. . “6 
150,000 | Great Northern Teleg. Company of Copenhagen 


17; 000 Indo-European Teleg., Ltd. ... . 


97,548 | London Platino-Brazilian Teleg., Ltd. “ 
100,0007) Do. do. 6% Debs. . 
28,000 Co., 6% Pref., 
484 597 National td., 1 ‘to 484 597 .. ons 
15,000 6 % Cum. Ist Pret. 
15,000 De 6 % Cum. 2nd Pref. 
119,234 | Do. 5 % Non-cum. 3rd Pref., 1 to 11 4,234 
1,100,000/ Do. 34 % Deb. Stock Red. 


171,504 | Ociental Teleph. & Elec., Ltd., Nos. 1 to 171,504, fully paid 
100,000 Pacife «ni European Tel., Ltd., 4 % Guar. Debs, 


11,839 Reuter’s Ltd. ... ons 
31381 | Submarine Cables Trust iw 
4+,000 | United River Plate Ltd. 
15, 609 West African Teleg., “tia, cy to 23,109 . 
238,300, do. De 


eae! 


BL 


2,993,5607 do, eee eee 
do 5%, Debs., and ‘eries "1906 
onili Telep, Ltd., Nos. 1 to 44,000 ove 
10,000/0008 Commercial Cable Oo. . eee 
224,850 


cor 


Consolidated Const. and Main, 


Se 


bo 

THAAD I 


70,000 Do. 6% Cum. Pref. 
1021007 Do. 5 % Debs., repay. August, 1899 
1,297,837: Do. 4% Mort. Deb. Stock Red. 
250,000 | Hastern Extension, Australasia and China Teleg., Ltd. ... 


a 


drgs. 
reg. 1 1,049, 3,976 to 4,326 
Do. do. 11050 —-3.975 and 4,327—6,400 


Baer 


4 1900 redeem. ann. drgs, Reg. Nos. 1 to 2,343 


1909 
4% Reg. Mt. Debs. 


180,0007 Do. do. do. 5 Debs. 


= 


AAA HW. 
2. 
~ 


Laer 


ae 


1 to 1,000 


* 


8 % Debs., repay. 1902 


AA 


Teleg., 
$3,129 Do. do. do, 5 % Pref. Ord. 
83,129 Do. do. do, Def. Ord. .. 
165,200: Do. do. do. 1880 Red. 
206,400/ Do. do. do. do do. 
| India snd Panama Ltd. 
de. do. 6% Cum. 1st Pref.” 
| do. 6 % Cum. 2nd Pref. 
89,000/, De, 5 % Debs. No. 1 to 1,800 
0008 | Wes3t-rn Union 8. Teleg., 7 % 1st Mort. 
164.3001 Do. 6 % Ster. Bonds. . 


101 —104 xd 
47 — 49 
88 — 89 

8i— 
13 — 13$xd 
110 —114 xd 


3— 4 
165 —170 xd 
d 


13 — 14 
20 — 21 
3h— 44 
10} 
103 —106 xd 
168 
174— 173 
106 —109 
123 —126 
17 — 173 


102 —106 xd 


103 —106 xd 
124 —127 


102 —106 xd 
103 —106 
107 —110 


111 —114% 
10 — 10} 
163— 17 
22}xd 
105 —108 

49 — 52 


109 —112 xd 
113 —118 
102 —104 


ELECTRICITY SUPPLY 


40,000 Do. do. % Cum. Pref., 1 to 40,000 
100,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid 
200,000 Do. Prov. Certs. all pd. (iss. at £28 pm. all pd.) 


22,475 of London and Brush Proy. Elec. Ligtg. 

’ Ord. 1—22,475 

10,000 Do. do. do. o%! Pref., £2 pd., 40, ailing 000 
50,000 |{Liverpool Electric Supply, all eee 
49,900 Electric Supply, td., 101 to 60 000° 

150,0007 % first mortgage debenture stock . ove 

6,452 Notting Hill Electric Ligh Co. Ltd. ... 

19,980 | St. James’s & Pall Mall tCo., Lté., Ord., 101-20,080 

Do. 7 % Pref., 20,081 to 40,080 

8,000 do. do. » 60,001 to 68,000 ane 


| & 
| 144— 154 
16 — 164 
131 —134 
131 —134 xd 
9 — 10 
4— 4} 
73— 7% 
104 — 11 
115 —117 
8s— 
8i— 
9— 9 
8} 
8 


* Bubject to Founder’s Shares, 


Unless otherwise stated all shares are fully paid. i’ Dividends paid in deferred share warrants, profits being used as capital 
Dividends marked § are or a year consisting of the latter part of one year and the first part of the next, 


21 
ar 
Sects Closi 
or Dividends for ng 
nd 1992. | 1893. | 1894. Highest.) Lowest 
100| ... | 4 %| 4% |103 —105 = 
of 28/47—49 | 
2s.\£4 4s, 894 | 89 | 88 
134 | 134 | 13 
me 100 | 115 
5 § 3 — 34 eee 
e100 165 —170 
93— 10} 
lay 105 —108% 
per 16}— 164 168 | 16,, 
at | 172— 179 ... 
the | 100 |10. —109 
em vee {Stock (123 —126 | | 1254 | 125 
lis- 7% |17 — 174 | | 178 
} 100 5% 108 
the 194,300 1100/5 % | 5 105 —108 
of Stock| 4 % 4 124 —127 1254 oes 
5 % | 5 % | 5 % |104 —108 | 
100}5% |5% |5% |105 —108 | 
4% | 4.% | 4% —110 
25 4% | 4% —114% | aoe 
10 | | 9F — 108 | | 10% 93 
nt. 10 | $16 ... | 17 17 16% 
ove 10 | 88% | 88% | 22 — 225 
aid 100 | 5% | 5 % |105 —108 
25 | 10 % |10 % | 47 — 50 50g | 499 
10 | 2% | 132% | 5— 7 
on, 100 | 6% |6% —110 |106 —110 
ion 10 | 6% | ... | 154— 164 | 154— 164 | 164 | 16 
10 | 6% | ... | 15h | 144-158 | 15 |... 
ific 5 5% | | 6h | 64 
Stock| 34% | ... |104 —106 —107 xd| 106 | 104% 
had } 100 mm 14% [107 —110 5 —108 
Che 8 | 0% | nil | 44 3h— 44 
. Stock} 5% 15% —92 | 92 —97 xd] ... 
.| 1001/5 % C2 —105 —105 
30,000 | West Coast cf America Teleg., Ltd. 14— 23 24 
150,000i Do. do, 100|8% |8% 100 —105 | 98 —103 xd| 100 | ... 
The 15 | 24% | 24% 10s— 11 | 104— 11 102 | 104 
pre- 43 43 48 | 
1am 100|6% | 6% 103 —107 —107 
95. 100|6% | 6% 103 —107 —107 
10| 4% | 3% g— 1 
or- 10|6% |6% 103 | 93—1)3 | 10 3 
in- |6% 8h— 9% 
| 100}5% 15% 110 —113 | 
ny, '100|6% | 6% 102 —104 | | 
ny COMPANIES. 
30,000 Charing Cross and Strand Electy.Supply... .. ..| 4 | 5 
10; 6%| 6 %| 6% | 153— 164 
5%15% 15% 130° 138 xd 
eee eee eee eee 91 94 | eee eee 
eee eee ee 9 10 eee eee 
3,873, | 10| 2%] 24% 103— 102 108 | .. 
| 44% | 44% 115;—117 xd 
way eee 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued, 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Business done 
Present Dividends for Closing Closing during week 
Issue. NAME, last tion, “ 
the last three years. uly 3rd. July" 1806, 
| 1898, | 1894, Highest.| Lowest. 
90,000 Brush Hlecl. Enging. Co. Ord., 1 to 90,000 | | 
90,000 do. Non-cum. 6 % Pref., 1 to 90,000 2'6%§$ 6% 2 2 24— 
125,0007 De 44% Pexp. Deb. Stock... 43% | 43% | ... (112 —115 112 —115 
630,000/) City and South Railway 8% —44 
28,180 Crompton & Oo. Cum. Pest. Pref, Shares, 1 to 28,180 7%§ 7%§| | 2— 2% | 2— % | 
nm “ ” | 
100,000 Do. do. do. 44% 1 Deb. Stock Ren. Stock, 103 —106 xd104 —107 | 104 
110,000 | Electric Construction, Ltd., 1 to 110, | nil | nil 
12,845 Do. do. 7% Oum. Prof 13,845 .. 257% 7% 2 2 14§| 12 
91,195 | Elmore’s Patent Cop. Litd., 1 to 0,000 nil nil i— 1 
69,385 | Elmore’s Wire Mfg., Li 1 to 69,385, issued at 1 pm. 2/| nil | nil | i— 1g 1s— 1 1s 
20,000 | Fowler-Waring Cables, Nos. 801 to 20,300 .. 5 | nil § nil ... 
9,6001, Greenwood é& Batley, Ltd.,7 % Cum. Pref., 1 to 9,600 | 
7,000 | Henley’s (W. Works, Ltd., O 105% 5% 16% 1h—114 11 11 
3,000 do. Pret 14 — 15 |14— 15 143 144 
50,000 do. 44 Mort. Deb. Stock Stock 103 —106 (104 —107 | 106 


50,000 India Rubber, Gates Percha and Teleg. Works, Ltd. ... 
200,0007 Do. do. do. 44 % Deb., 1896 
37,500 Overhead | Railway, Ord. . 

Do. Pref., £10 paid 


6,29: 
97/360 Const, Mains, 
000 do. 5 % Bonds, red. 1899 


150, Do. 
54,0007 Waterloo and ity Railway, Nos. 1 to 54,000, £4 paid... 


124% 10% 17—19 | 20 —22 | 37 


00 | 44% 44% 

10| ... 1% | 14% | 10 | 
10| ... |5% | 148— 153 | 149-154 |... 
12 115 % 20% |20% 43—45 439 | 43 
100'5% 5% |5% 106—109 104 —107 xd ... 
10 eee ee eee | 23— 24xd 48 | eee 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{ Last dividend paid was 50°/ for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; ‘1891—T/0§; ; 1800—8°/.5. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


a Electric Supply Company, Ordinary of £5 (fully paid), 
Electricity Supply Ord., 
do. do. Pref., 7 —74. 


Biectric Construction Corporation, 6 6 % Debentures, 84—87. 
House-to-House aid), 4—44. 
Do. erence, of £5,73—81. 
Do. = ae Debentures of £100, 108—110. 


Kensington and Knightsbridge Electric Lighting Company, Limited 
Ordinary Shares £5 (fully paid) 74—8; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 7—74. 

Liverpool Electric Supply, £5 (fully paid), 74-72. 

London Electric Supply Corporation, £5 Ordinary, }—}. 


| Yorkshire House-to-House Electricity Company, £5 Ordinary Share 


fully paid, 53—64. 


Bank rate “ 2 ve February Stand, 1894). 


ALTERNATE CURRENT MOTORS. 


By W. G. RHODES, M.Sc. 


(Continued from page 638, Vol. 36.) 


Let us refer to fig. 5 of our last article. We see that whex 
the output is constant, viz., 100 kw., the minimum current 
is about 100 amperes ; this is the point at which y = 0, or 
when the current is in phase with the impressed E.M.F., and 
is theoretically the best point at which to run the motor, the 
efficiency being then a maximum. It is safer, practically, to 
work at a somewhat higher voltage than that which corre- 
sponds to the maximum efficiency, so as to allow for possible 
overloading, and for accidental variations in the voltage. 
Now, the voltage of the motor increases with the exciting 
current, 80 that it is advisable to use a somewhat larger 
exciting current than that which corresponds to the minimum 
armature current at the given load. 

The value of asynchronous motor is greatly enhanced if 
it will stand great variations of load without falling out of 
step ; so it is a matter of practical importance to get some 
idea of the amount of overloading a given machine will 
stand without coming to a standstill. 

Mr. Kapp has shown™* that, in the case of a 100 kw. 
motor excited to give a counter E.M.F. of 1,300 volts, and 
driven by a generator giving 1,100 volts, the excess of load 
causing a breakdown of the system is 100 per cent. of the 
normal load. 

If it is desired to increase the load still further, the ex- 
citing current must be increased. By making the excitation 
sufficiently great, the “ breakdown” load may be made corre- 
spondingly large. It must be remembered, however, that 


“« Biectric Transmission of Hnergy,” Chap. 


there is a limit to the excitation depending upon thei iron in 
the field. It is here assumed that the engine oe supplies 
the power is able to meet the requirements of the system, 
and that the generator can develop sufficient power for any 
excess of load which the motor is likely to-have. 

If the motor were to fall out of step and come to & stend- 


still, the current would be 7 but this is ‘less than the maxi- 
mum current at no load, which in our last article was shown 
to be 


We now proceed to show graphically, by a method given 
by Mr. Kapp, the working conditions of the complete system, 
inclading generator and motor. 

Suppose that two alternating current machines are con- 
nected by a line possessing no appreciable self-induction or 
capacity. Let £ be the E.M.F. produced by one machine— 
the generator, say—and e that produced by the other. £ is 
not now the impressed E.M.F. at the terminals of the motor, 
but that together with the volts lost in the line and generator. 
Let r be the total resistance of both armatures and line, and 
let L be the sum of the coefficients of self-induction of the 
two armatures. Then, if m is the frequency of the, alterna- 
tions, and : the effective value of the current, we have— 


E.M.F. of self-induction = 2 rn Li 
and, loss of volts by resistance = =r i. 


In fig. 6 let the positive direction of rotation be clockwise, 
and let o i represent the direction of the current at the in- 
stant under consideration; its magnitude does not concern 
us at presént. ° 

Now, the E.M.F., r i, is in phase with the current, and the 
E.M.F. of self-induction is at right angles to fe current, 
behin it. 


= q 
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Again, r i is the resultant of the three E.M.Fs., 5, ¢, and 
therefore, ¢, 2 L i, and r reversed, form a 
system in equilibrium. Take, therefore (fig. 6), 0 R’ = ri, 
and opposing the current, and 0 s’ = 2 « » Li, downwards : 
these give a resultant, oT’, which must be equal and oppo- 
site to the resultant of E and ¢, so that, producing tT’ 0 back- 
wards to T and making 0 T = 0 1, 0 T is the resultant 
of © and e; therefore, oT is the diagonal of a parallelogram 


- having E and e as adjacent sides. Now, two parallelograms 


can be constructed having £ and ¢ as adjacent sides and 0 T 
as diagonal ; one is shown in fig. 6 and the other in fig. 7. 
me of these represent possible working conditions of the 
plant. 


Q 
E 
14 
tN RK 0 M 
tT! 
Fia. 6. 


Through tT (fig. 6) draw gt sp parallel to the direction 
of the current and through z, 1, and é respectively draw 
Q N, T Band P M at right angles to the line of current, so 
thattoR=riandos=2arn Li. 

We notice that the direction of 0 T is independent of the 
current, since it depends only upon the ratio of 0s to OR, 
both of which are proportional to the current. 

The work done by a machine is equal to the product of 
the current into the component of the E.M.F. it produces in 
the direction of the current ; therefore, when the working of 
the plant is represented by fig. 6, the machine whose E.M.F. 
is E is running as the generator, and the other as a motor; 
since E is driving the current against the opposing E.M.F., 
e. When, however, the working is represented by fig. 7, the 
reverse is the case, and ¢ drives the current in opposition to 
E. This isa geometrical proof of what was so shown 
analytically, that when two alternators are working on the 
same circuit, the one of smaller voltage may be the generator, 
and that of larger voltage the motor. 


i R70 
£ 

Fra. 7. 


Referring again to fig. 6,0 = L i, and is, there- 
fore, proportional to the current ; also 0 M is the component 
of ¢ along the direction of the current, and opposed to it; 
therefore, the rectangle 0s Pp M may be taken to represent 
the output of the machine running as a motor. bn the 
same scale the rectangle, 0 8 Q N, represents the output of 
the generator, and the rectangle, 08 TR, the power con- 
sumed by the resistance of the circuit. If we neglect hyste- 
resis, friction on bearings, &c., the output of the generator 


_ must equal the output of the motor, together with the power 


taken up by the resistance, that is, 
rect.OSQN = rect.OS PM + rect.OSTR, 
and the efficiency of transformation is the ratio of the rect- 


angle, 0 s P M, to the rectangle, 0 s y N; that is the ratio of 
omtoon,orof NRtooN. 

Suppose now that the output of the motor and the exci- 
tation of the generator are kept constant, but that the exci- 
tation of the motor is varied ; that is (fig. 6) 


Area 0 Ss P M = constant, 
oO E = constant 
Oe = variable. 


The condition, area 0 s P M = constant, makes the locus 
of a a rectangular hyperbola, having 0 8 and o M for asymp- 
totes. Also the line, 0 1, is fixed in direction so long as the 
frequency is kept constant. If, therefore, we take any point, 
Pp, on the hyperbola (fig. 8), and through it draw the line, p 7, 
parallel to 0 M, meeting the line, o T, in the point, T, 0 T will 
represent in magnitude and direction the resultant of the 
constant E.M.F., z,and the variable E.M.F., ¢ (see tig. 6). 
Fig. 6 also tells us that the extremity, ¢, of the line, 0 e, re- 
presenting the counter E.M.F. of the motor, lies on the line 


Ne 


drawn through p at right angles to o M, and that re =0 £: 
if, therefore, the circle described with 1 as centre, and of 
radius equal to 0 E cuts the line, Pp M, in the points ¢ and e’, 
the EMF. of the motor is represented in magnitude and 
phase by 0 ¢, or by 0 e’, and the corresponding value of the 
current is proportional to p M. Thus, when the output of 
the motor and the E.M.F. of the generator are fixed, there 
are in general two values of the counter E.M.F. of the 
motor corresponding to each value of the current. As P 
moves to the left along the hyperbola, the current continually 
increases, the two corresponding values of e become more 
and more widely divergent, and the component of ¢ directly 
opposed to the current, approaches the value zero; but as P 
moves to the right the two values of ¢ approach each other, 
until they come into coincidence, the current continually 
diminishes until it attains its minimum value, gnd the com- 
ponent of e in direct opposition to the current increases to a 
maximum. 

It is of importance to work with as small a'current as 
possible, so as to reduce as much as possible the power spent 
in heating the circuit. To determine the point on the 
hyperbola corresponding to the minimum current, describe, 
with 0 as centre’‘and 0 E as radius, a circle cutting the line 
of current in E and £’; 0 E representing‘ the E.M.F. of the 


_ generator.- Let the line drawn through £’ parallel to oT 


meet the hyperbola in p’. Then p’ is the required point. 
For, if we draw p’ T’ parallel to 0 Mm meeting 0 T in 1’, we 
see that T’ p’ = 0’ = OF, and consequently the line through 
P’ perpendicular to 0 M is a tangent to the circle described 
with T’ as centre and of radius o E: this is the limiting 
ition of Pp; for, on going further to the right, T Pp would 
me greater than 0 and the straight line -and circle 
would not intersect in any real point, that is, for points to 
the right of p’, the values of the counter E.M.F of the motor 
are imaginary, and the motor cannot work. The minimum 
current at the given is by p’ and 
the cor ndin elogram of E.M.Fs, is ET’ P’ 0, 80 
that the EMF. of the generator is in phase with the cur- 
rent, and there is but one value of the counter E.M.F. of the 
motor. 
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Since at P’ the current is in phase with £ but lags behind ¢, 
it follows that when working at minimum current the output 
(in watts) of the generator is truly measured by the product 


' of ampéres and volts, but that the output of the motor 


cannot be so measured. 

It may be noted that fig. 5 could be reproduced from fig. 8 
by drawing a curve whose ordinates are proportional to P M, 
and abscisez proportional to the corresponding values of e.* 


(To be continued.) 
AN APPARATUS FOR MEASURING DIFFER- 


ENGE OF PHASE BETWEEN ALTERNATING 
CURRENTS.+ 


By LOUIS DERR, M.A., S.B. 


Most of the methods hitherto employed for the measurement 
of difference of phase between alternating currents (vide La 
Lumiere Electrigue, March 10th and 17th, 1894), assume 
that the currents measured are truly sinusoidel in character, 
or demand exceptional conditions of steadiness. The method 
here described is applicable to the measurement of periodic 
currents of any form whatever, and can be under 
ordinary conditions. 

The cy apne is a modification of that employed by Dr. 
J. Puluj for a similar purpose, and described at length in the 
Elektrotechnische Zeitschrift for December 1st, 1893. Dr. 
Puluj’s apparatus consists, in brief, of a pair of electro- 
magnets, each carrying a flat steel spring at the free end of 
its core, a small mirror being mounted on the spring. A 
beam of light is reflected from one mirror upon the other, 
and thence to a screen. If alternating currents are sent 
through the magnet coils, the springs will be set vibrating, 


and the spot of light on the screen will be lengthened into | 


a line if the _ are parallel ; and if the springs be turned 
so that the vibrations are perpendicular to each other, the 
line becomes an ellipse whose dimensions afford a measure of 
the difference of phase between the currents in the coils. 

1x It is evident that to maintain an ellipse sufficiently stable 
to permit measurements of precision requires great steadiness 


Fia..1. 


in the currents, a condition not always obtainable. The 


. springs give best results when their period of free vibration 


is that of the current or its octave, and slight changes of the 
current period will throw them out of tune, instantly affecting 
the amplitude of vibration, as the inertia of the moving parts 
is very small. Belt slip at the generator, irregular load or 
ones of steam pressure, make precise measurements very 

To obtain results without the steadiness demanded by the 


above method, the following modification was devised by the 


writer, and successfully used by Messrs. L. R. Nash and J.C. 


_. Nowell, of the class of 1894, in their thesis. The two electro- 


magnets were placed side by side, and the beams reflected 


- _ © In fig. 1 of the first article of this series there is an error in 


drawing. The poles on the armature should, of course, at any in- 
stant, be alternately north and south, whereas, ie a slip, they are 
represented as being all alike. Also, equation (1) should be written 
= — ce cos 
and equation (2) 
= + & = 2¢ cos (0 -- 
f From Technology Quarterly, Vol. vii. 


from their mirrors received upon a prismatic mirror, and 
thence sent to the scfeen. This is shown in plan in fig. 1. 
In this case the spots of light. which appear on the screen 
when the mirrors are at rest are elongated into two vertical 


 Jines when currents are sent through the magnets, and these 
" lines are drawn out into curves which flash across the screen 
’ when the prismatic mirror is rotated. As the motion of the 


springs is harmonic, these curves are sine curves, and thus 
bear no necessary resemblance to. the original wave form. 
Figs. 2 and 3 show some of these curves, whose wave length 


_ is, however, much less than that employed in measurements. 


{# The theory of measurements is as follows :—Ifi,the ‘spots 
of light on the screen are in the samé vertical line; when the 
prismatic mirror is at rest, the curves}produced by revolving 


Fia. 2. 


it will have the same time origin, and will be parallel if they 


are in the same phase. Any time lag of one behind the 
other will be shown by « lateral shifting of the lagging curve 
ahead of the other, and if a variable inductance is inserted in 
the circuit of B, the B-curve will be seen to move farther and 
farther ahead of the a-curve as the inductance is increased. 
The difference of phase is thus evident to the eye, and to 
obtain a direct measure of it requires only a knowledge of 
the angle through which one curve must be shifted to bring 
it into parallelism with the other. This is readily expres- 
sible in degrees by finding the angle through which B must 
be turned to bring and F (fig. 4) into the same vertical, 
and then finding the angle through which 8 must be further 
turned to bring G and & into the same vertical, the first 
adjustment giving the portion of a wave length by which the 
two curves are separated, and the second the value of the 
whole wave length. Calling these quantities c and d respec- 
tively, the phase difference of the curves on the screen is, in 


degrees, 360°/,. 


Fig. 3. 


One consideration is to be noted here, that as the vibrating 
ings execute a complete vibration. for.every reversal of 
e current, their vibration frequency is just twice that of 


: the current, and hence the phase.difference ofthe curves on 
. the screen is twice that of the currents measured. The de- 


sired value is thus 180%. 


As cand d are too small to. be directly measured: with pre-. 


cision, a multiplying device is n . Mirror 8 is turned 


- by a gear wheel meshing with a small pinion which carries 


a long pointer moving over a divided scale. . With this device 
a wave length on the screen is covered by a displacement of 
18 centimetres of the end of the pointer. 

The procedure is as follows.:—With the prismatic mirror 
at rest, send the currents to be studied through a and B re- 
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spectively. Turn B until the lines on the screen are in the 
same vertical, and take the pointer reading, m. Start the 
revolving mirror, and when the curves are sufficiently elon- 

ted to permit convenient comparison, turn the pointer 
until the curves are parallel, and take the reading, n, of the 


pointer. Turn the pointer still further until the B-curve has 


moved through an entire wave length and is again parallel 
to the a-curve, and record the new reading, p, of the pointer. 


Then the phase difference in degrees between the currents is 


m—n 

n— p 
The results of these measurements plainly depend on the 
accuracy of bringing the curves in parallelism. This adjust- 
ment can be satisfactorily made by moving 4 vertically until 
the curves are brought close together. As used in the fol- 
lowing transformer ‘measurements, the mirrors were of 
silvered glass and the outlines of the curves consequently 


180 


indistinct from multiple reflection. This makes the adjust- 


ment less precise than might be expected if metallic mirrors 
were used, and partially accounts for the relatively large 
deviations attached to the results below. 


Lag in Average 


Small experimental transformers. degrees deviation, 


Transformer with four secondaries, idle cir- 


cuits open .... 173°75 |-. +038 
Transformer with four secondaries, idle cir- 

Ring transformer, overwound with iron wire | 172°29 +0°82 
Ring transformer, closed secondary ... «- | 17650 +0°50 


Two telephone induction coils in series e- | 332°11 +0°84 
Giving for each coil see ove | 166°06 +0°42 


The following measurement affords a comparison of calcu- 
lated with known values. The apparatus was applied to the 
measurement of the lag between the branches of a three- 
phase circuit. Perfect symmetry in the dynamo windings 
would give 120° in each branch, and in any case the sum of 
three lags should ‘be 360°. The values actually obtained are 
119°22, 120°44, and 119°44. The sum of these is 359-00, 
the average deviation (0°92) in this case being not far from 
the real error. 


Fia. 4. 


Among the advantages of the method described ahove 
are: (a) Since the wave form does not enter the calculation, 
any source of periodic current may be employed, whether 
sinusoidal or not; () slight changes in the electromotive 
force do not impair the measurements, for their effect is 
only to vary the amplitude of the curves, a quantity of smali 
consequence ; (¢) constancy in the s of the revolving 
mirror is unnecessary, since irregularity affects both curves 
alike and does not alter their parallelism ; (d) the approxi- 
mate value of the lag can be seen at once, as well as the 
quadrant in which it lies ; (¢) the curves need not fall suc- 
cessively in the same positions on the screen, as no measure- 
ments are made there, hence the speed of the revolving 
mirror need bear no definite ratio to that of the springs ; (/) 
the apparatus is simple and easily constructed. 

Fig. 3 shows the form of the curves produced when the 
free vibration of the springs is the octave of the current fre- 
quency. These curves were obtained from the three-phase 
circuit before mentioned. 

Rogers Laboratory of Physics. 


THE REDCAR BOILER EXPLOSION AND 
ITS INFLUENCE ON GAS ENGINE PRAC- 
TICE. 


THE recent explosion of more than a dozen steam boilers 
simultaneously in a Yorkshire ironworks is one more proof 
of the danger that attends the use of steam boilers heated 


by waste heat from iron furnaces or gases from blast fur- 


naces, 

So far as has yet transpired at the moment of writing, 
there is nothing to specially determine whether the original 
cause of explosion was an explosion of gas in the flues 
which cai the dislodgement of one or more of the battery 
of boilers, and this.in turn set off all the others, or whether 
one boiler failed by weakness due to wasting of the plates. 
The boilers were long; they almost always are long at an 
ironworks, where they are called on to raise steam from waste 
heat. There is absolutely no reason for such abnormal 
length. Granted the necessity fer the mode of setting on a 
flash flue, and of great length, there is not the slightest 
reason why a boiler of 60 or 80 feet in length need be em- 
ployed. Two or more boilers not exceeding 30 feet could 
perfectly well be placed end to end and act as one boiler, so 
far as regards their setting, and they would be infinitely 
safer against the danger of transverse failure by seam rip 
that is always present with over long boilers. 

Indeed we question the desirableness of making a plain 
cylinder boiler, unstayed by flue tubes, longer than 24 feet, 
and even then se ask for a stout longitudinal stay how- 
ever slack. But we did not set out to talk about steam 
boilers. The thought present in our mind was the fillip that 
this unfortunate boiler explosion must give to any scheme 
of blast furnace gas utilisation which will do away with 
steam boilers at an ironworks. We have never yet seen at 
any ironworks a battery of steam boilers that could be con- 
sidered safe. Segond to every atmospheric influence, to 
rain or snow, covered with moisture-absorbing bricks, and 
liable to a most insidious form of external corrosion on one 
side, while on the other, exposed to the severe action of a 
too frequently localised application of heat, boilers, already 
of exceedingly poor design, are worked under conditions 
which are a standing invitation to explosion. But for the 
fact that the furnaces had only just been tapped, the sudden 
stoppage of the blast that necessarily accompanied the dis- 
appearance of all the steam boilers would have caused 
the irretrievable ruin of the furnaces from formation of 
“horse.” If it can be shown, as we believe preparations are 
already in progress to show, that the blast furnace gases may 
be made practically available for motive power, and so lead 
to the disuse of the steam boiler in an ironworks, the show- 
ing will be of extreme interest to electricians as demon- 
strating how an enormous reduction in cost may be hoped 
for. It has already been shown how, with such an end at- 
tainable, electricity could be produced from heat now so badly 
and partially applied as to be practically wasted, and the 
question of long distance electrical transmission will solve 
itself on the lines of water-power transmission. It pays to 
set 2 even heavy works to use a free or cheap water-power. 
Similarly to use gas now wasted, it would pay to set up long 
lines of transmission in preference to using short lines, and 
carrying solid fuel for the sake of greater economy or less 
loss of current in transmission. 

That the gas engine is beginning to make itself felt or 
feared may be inferred from the now frequent arguments 
used against it. In the early days of the locomotive, a Par- 
liamentary Committee found “ that the locomotive could not 
move because of its weight,” and “would destroy all the 
property through which it passed,” a double argument not 
unlike that used by the North-Western Railway in opposing 
the Manchester Ship Canal, “ that it could not be made, and 
when made no one would use it.” The gas engine is now 
meeting with this kind of opposition from steam engine 
makers like Mr. Bollinckx, who is busy sowing broadcast 
his comparisons of cost, though he has hot the courage to 
use absolute figures, but takes hypothetical figures not based 
on practically ascertained facts as we know them. While 
we would not pretend to argue that the ordinary steam 
boiler is anything like so unsafe in any particular, either of 
its construction, environment, or use, as the boilers of an 
ironworks, it would be a powerful uid to the general dis- 


* establishment of the steam boiler were the gas engine to 


— its suitability for power purposes without entailing too 
eavy an expense in gas collecting plant. Already in the 
best works this plant is, to a great extent, present in the 
shape of the plant for bye-product recovery, the further 
necessary plant being, perhaps, chiefly a proportion of 
storage to give elasticity to the system. — 
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ELECTRIC STREET RAILWAYS IN 
EUROPE. 


Tue Deutsche Zeitschrift fir Hlectrotechnik 
list of electric street railways in Europe, giving the length of 
at each place, the number of motor cars, and the name of the con- 
structors. Some of the railways in the list are in course of 

tion only, and some, such as the City and South London and a few 


AETIENGESELLSCHAPT, KummMur & Co., DRESDEN. 


others, are not, strictly speaking, stréet railways. 
Number of 
Place. at, | Number ot 
Workina. 
3. Kiev 8 39 
4. Breslau .. 40 
5. Essen... 13-7 24 
6. Chemnitz ... 148 28 
7. Christiana oon eee 46 15 
8. Dortmund 9 30 
9. Lii 85 28 
1. Spandau ... ove 72 24 
2. Genoa (Societa di Ferrovie Electriche e 
Funicolari) ... his we 126 35 
3. Genoa... 75 20 
4. Kiel wd 93 33 
5. Danzig... eee 13 35 
7. Chemnitz... 5 10 
8. Leipzig ... eee 70 
9. Bilbao-Santurce ... ine oe a 93 14 
10. Bilbao-Las-Arenas y Alporta ... rue 112 14 
11. Bromberg on 28 18 
12. Strassburg 48 18 
13. Liibeck (extension) ogo 25 4 
Sremens & 
WorkinaG. 
1. Buda Pesth 25 92 
2. Hanover ... 143 32 
8. Dresden ... 75 16 
4. Genoa... 1:2 4 
5. Barmen ... 3-7 15 
6. Miilhausen 3 9 
7. Lichterfelde bi ve wee 85 10 
8. Lemberg ... 10 16 
9. Bucharest... we i 53 5 
10. Modling ... 37 8 
11: Frankfort-on-Main 42 18 
12. Bochum ... 48 5 
1, Buda Pesth (extension) ... a 5 15 
2. Gelsenkirchen ... +e one 18 16 
3. Basle 3 9 
4. Pankow a Berlin) ... 4 8 
5. Barmen (extension)... oe 25 10 
Unston GESELLSCHAFT, 
| | 
1. Remscheid 4 ae 5 7 
2. Gotha... a 5 
3. Hamburg ... | 26 
5. Brussels ... 193 35 
6. Leige 2 5 
1, Hamburg... oe 53 100 


ELEETRICITATS-AKTIENGESELLSCHAFT, formerly SoHUCKERT & Co. 


WorkIna. 
1. Baden-Voslau 6 9 
2. Zwiekau ... 45 11 
1, Aix-la-Chapelle ... 26°5 40 


Track Number of 
Place. in m'les. 
WorEING. 
1. Blasewitz... 65 10 
2. Vevey-Montreux 62 | 
Largz THomson-Hovuston Company. 
Workina. | 
1. Bremen ... | 10 25 
Eaazr & Co., Vienna—Bupa 
WorkING. | | 
1. Gmunden ian 16 3 
MascHINENBAU-AKTIENGES, OERLIKON, ZURICH. 
Wokkina. | 
25 4 
2. Marseilles | 8 14 
3. Sissach-Gelterkinden ... 14 1 
CoMPAGNIE DE L'INDUSTRIE ELECTRIQUE, GENEVA. 
WokrRKING 
1. Mont Saléve_... aoe 53 12 
2. Montferand 5 22 
4. Chavornay cee 25 
Frencn THomson-Hovuston CoMPany. 
WokEtnNG. 
1. Bordeaux... 65 16 
$3. Havre... 15 40 
4. Roubaix ... 10 18 
5. Milan 81 19 
1. Lyon 45 100 
2. Montfermeil 3 4 5 
3. Oporto... 1 3 
4. Varese... 3 5 
Late SpracuE ComMPANy. 
Workina. 
1. Florence ... 5 14 
THomson-Hovuston CoMPAny. 
WorkING. 
1. Dublin... 16. 20 
2. Bristol ... 7 8 


Exzctgic Cosstruction Company, Liurrep, Lonpon. 


WorkING. 
1. Liverpool... 13 40 
2. South Staffordshire... 21 56 

Matuer & Pratt, MancHEsTER. 

Workina. | 
1. Bessbrook-Newry a 3 3 
2. City and South London... eee eT 65 | 16 
8. Douglasand Laxey... «w=! « 9 

Sremens & Co., Loxpon. 

WorkIna. | | 
1. Port Rush ens | 5 | 5 
2. Guernsey .. 3 7 

Maenvs Vote. 

Work1na. | 

1. Brighton Beach ... 1 | 2 


Workina. 
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Track in miles. 
Country. Total. 

| . Working. Building. 

France .. 60 49 109 
England 376 
Austria ... 38°7 5 43°7 
Ital 62 23°1 29°3 
Switzerland 23°4 3 
Belgium 21'°3 21°3 
Spain... 20°5 20°5 
Russia ... 8 | vie 8 
Servia ... 62 62 
Roumania | 53 one 53 
Sweden ... 46 one 46 
1 1 


THE LES. STORAGE BATTERY FOR 
LIGHTING AND TRACTION.* 


By ANTHONY G. NEW. 


THE storage of energy of all kinds is one of the most important 
problems of the day, and particularly the storage of electricity. 
The chief objects tobe borne in mind in the design of storage appa- 
ratus of all ptions are, firstly, efficiency ; secondly, compactness 
and lightness. 

As regards the first of these, when dealing with electrical accumu- 
lators, a very fairly high efficiency—when the batteries are new—is 
obtainable, but the chief difficulty in the past has been to obtain a 
large capacity with a small amount of weight and size, and to obtain 
a battery in which the plates do not rapidly deteriorate under elec- 
trical or mechanical strains. Up to the present time lead is the only 
material which can be used efficiently for the construction of plates 
for ve purpose, and its high specific gravity naturally involves great 
weig: 

It may not be out of ery to briefly summarise the existing forms 

of accumulator plates which have been made in the past, as it will 
then be easier to point out the advantages which are possessed by 
those known as thé I.E.S. The plate which has probably com- 
manded the highest sales has been the E.P.S. plate, and this consists 
of a grid formed of pure lead constructed in such a way as to have 
cavities on its surface for holding the active material, oxide of lead. 
The Epstein and other forms of Planté plates have the active 
material electrolytically formed in place from metallic lead, but 
these being very solid, are very heavy. Other forms of plates have 
been made in which fibrous substances are mixed with the active 
material in order to bind it and prevent its falling away. Practice 
shows that when an accumulator plate is subjected to charging the 
active material expands, and that this ion is no mere theo- 
retical amount, but sufficiently noticeable to render the adhesion of 
the oxide to any other portion of the plate which does not expand a 
difficulty. In the type of plate known as the E.P.S., the expansion 
of the oxide of lead plugs tend to stretch their leaden seatings, and 
consequently when they again contract they only fit loosely in their 
places—the harm thus brought about being twofold: firstly, bad 
contact ; and, secondly, a tendency for sulphating to take place. 
_ Another important point in the construction of accumulator plates 
is to obtain as large an active surface as possible, and, by avoiding 
any actual contact between the lead conductor and the acid, to pre- 
vent any rotting away of the lead. The disadvantages arising from 
the neglect of these two most important points is noticeable to any- 
one using the E.P.S. accumulator. Experiments which have been 
carried out within recent years by the inventors and proprietors of 
the patents now being worked under the name of the I.E.8. accumu- 
lator, have shown that the most essential points in the construction 
of plates are the following :— 

1. The conductor should be as light as possible consistent with 
being made of pure lead, and being within a short distance of every 
particle of the active material. It should, moreover, be entirely 
covered by the active material, and under no conditions should it 
come into contact with the electrolyte. It should be, at all points, 
covered to such a depth with the oxide that ro electrolytic action 
takes place upon itself. 

2. The active material should offer as large a surface to the elec- 
trolyte as possible, and should be so held as to be able to contract 
and expand without loosening itself from the conductor, or allowin: 
particles of its surface to fall away. The shape of the plate shoul 
be such as to require the smallest quantity of active material con- 
sistent with an equal and sufficient depth of active material over 
every part of the conductor. On no account should it be possible 
for the oxide to shift, or for its particles to travel when being used. 

3. The general formation of the plate should be such that any 
holding the active material in place is 
capable n ly ing it to expand, but also of contracting 
with it when it contracts—that is to say, the holding-in material 


* Paper read before the Tramways Institute of Great Britain. and 
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should be sufficiently elastic to keep the complete plate in rigid and 
secure condition at all times. 

The I.E.S. plate fulfils as far as is possible at the present time, 
and with the present amount of practical experience, all these con- 
ditions, being constructed in the following manner: The conductor 
is made of lead shaped into a grid somewhat like a comb, and this 
grid is then fitted with strips of perforated sheet celluloid in the 
manner which has proved most successful from a practical point of 
view. The active material is then laid on, and the whole plate at 
this stage of its manufacture presents a surface entirely composed of 
the lead oxide. It is then slipped into a perforated celluloid enve- 
lope which it fits closely. The plate is then ready for use, and after 
its first formation by charging settles down into a solid and compact 
plate, which, however, can freely expand and contract to the required 
extent, and in which no travelling or movement of the particles of 
the active material can take place. The capacity of the 1.E.S. plate 
is shown by experiment to be from three to five times that of an 
E.P.S. plate of the same size and surface. It is, moreover, capable 
of standing heavy charges and discharges to an extent which would 
soon destroy an E.P.S. plate. It will be seen that for traction pur- 
poses the I.E.S. plate is eminently suitable, and it is, in fact, at the 
= time the only accumulator in the market which is adapted 

or that purpose. 

The cause of the enormous rate of depreciation in most accumu- 
lators previously tried for traction purposes is the jolting and constant 
vibration when in use and when at the same time expanding or con- 
tracting, which forces the particles of the active material to dislodge 
themselves and—in the case of the E.P.S. plate—causes the plugs to 
jerk out, thus forming a deposit at the bottom of the cell ; this deposit 
not only has an injurious effect electrically, but also represents loss of 
active surface, and consequently impaired capacity in the cell. Ex- 
periment shows definitely and clearly that no deposit forms when 
using the I.E.S. plates, even on the roughest roads or when subjected 
to considerable vibration and jolting. 

The cost of lighting trams by means of the I.E.S. batteries is doubtless 
a point of special interest, and I will, therefore, briefly show the exact 
cost per annum of lighting the cars which recently have been fitted 
up on the North Staffordshire Company’s line. In the first place, I 
may mention that the complete battery for each car weighs about 
54 lbs., is 184 x 74 x 74 overall, and has a capacity of 40 ampére 
hours at 16 volts. The total charging current necessary per battery 
per charge is 800 watt hours, which is 1072 electrical horse-power 
hours. Taking the actual cost of generation of current at 2d. per 
electrical horse-power, this represents a cost of 2°144d. The battery, 
when fully charged, is capable of lighting one 5-C.P., two 34 C.P., 
and two 24 C.P. lamps for 114 hours, giving during that time a total 
light of 17 C.P.—the cost per car per hour being ‘186ld. Taking 
2,000 working hours per year, the annual cost of current per car is 
£1118. The existing arrangement between the tramway company 
and the I.E.S. Company is one by which 2s. 6d. per week per car is 
paid as hire. This adds £6 10s. per car per annum to the above 
cost; allowing and adding interest on capital expenditure for plart 
and fittings at 5 per cent., the annual cost per car is £8 14s. 9d. If 
the tramway company were to purchase the batteries, instead of 
hiring them, the total cost to themselves per car per annum, after 
allowing 10 per cant. for depreciation and 5 per cent. interest on the 
extra outlay, would be £3 11s. 9d., as against the previous £8 14s. 9d. 
The total cost per five-light car per week is therefore as follows :— 
(1) 3s. 43d. hiring; (2) 1s. 44d. purchasing—and these figures are 
obtained without the necessity of Eaouter the electric fittings and 
reflectors with advertisements. 

For traction purposes the I.E.S. accumulator enables stored elec- 
tricity to be carried with an extremely low weight as compared with 
any other accumulator in the market. A positive plate having 
80 square inches of active surface (each side) has a capacity of 
30 ampére-hours at a discharge of 5 ampéres, weighing 30 ounces. 
This result brought down to units represents 1 square inch of plate, 
one ampére-hour, two watt-hours, 1 ounce. Allowing an 80 per cent. 
efficiency for the electric motor, it would be neeessary to have a 
storage capacity of 900 watt-hours in order to develop 1 horse-power- 
hour. This, calculated on the basis given above, which has recently 
been considerably exceeded, represents an active surface of positive 
plate 450 square inches, and would weigh 28 lbs. Adding the weight 
of the negative plates (necessary for positives having this surface), 
the total weight of the battery necessary for one electrical horse- 
power-hour is 61 lbs. (a discharge during six hours being allowed for). 

Taking, now, trams similar to those on the Birmingham Central, 
and allowing for a six hours’ capacity at an average of 7 H.P. during 
that time, thus equalling 42 horse-power-hours, the total weight in 
plates for this would be 22 cwts., or, adding weight of boxes and acid, 
gives a total of 27 cwts. Assuming an average speed of 5 miles an 
hour during the whole of the six hours, it would equal a 30-mile run, 
and the total capacity being 42 horse-power hours, we find that 1°4 
horse-power-hours is necessary per car mile. Allowing a total effici- 
ency of 56 per cent.—that is, 30 per cent. loss for storage, and a 
further 20 per cent. motorloss—and taking the actual cost per elec- 
trical horse-power generated at the charging station, inclnding al! 
labour, depreciation, &c., at ‘2d., the actual cost of current per car 
mile 4°032d. 


NEW PATENTS—1895. 


11,708. “Improvements in electrically and directly controlled 
switches for electricity.” R.Prepmrrz. Dated June 17th. 

11,725. “Improvements in mechanical stokers for steam boiler 
furnaces and improvements in a tus for automatically stopping 
and restarting mechanical stokers and in means for consuming 
smoke.” J.S.GumsHaw. Dated June 17th. 
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11,728. “Im ents connected with galvanic batteries and 
switches therefor.” W.SHaw. Dated June 17th. (Complete.) 


11,736. “Improvements in or relating to fuel economisers or 
apparatus for heating the feedwater for steam boilers.” I.M. Berry. 
Dated June 17th. 


11,748. “ Improvements in the ——- of telephones to elec- 
= bell systems.” F. Hopason and G. A. Epwarps. Dated June 


11,752. “Electro-deposition of gold and silver.” E. ANDREOLI.” 
Dated June 17th. (Complete.) : 


11,758. “ Instantaneous automatic electric lighter for all kinds of 
gas burners.” C.D. Torre and F. Mancint. Dated June 17th. 


11,770. “Improvements in or relating to telegraphic transmitters 
and recording apparatus therefor.” A. J. Boutr. (Communicated 
by C. Spiro, United States.) Dated June 17th. 


11,801. “Improvements in and relating to reflectors for electric 
incandescent lamps.” C.DarraH. Dated June 18th. 


11,817. “ Improvements in apparatus for measuring or indicating 
the frequency of alternating or pulsating electric currents or potential 
— or other periodic disturbances.” A. CampBELL. Dated 

ane 18th. 


11,832. “Improvements in or relating to secondary batteries.” 
A.J. Bourr. (Communicated by N. H. Edgerton, United States.) 
Dated June 18th. 


11,864. “An improved plate for electric accumulators or storage 
batteries.” P. Dated June 18th. (Complete.) 


11,892. “A hand-feed lamp or regulator for the electric arc light 
for projection purposes.” C.M.Hepworts. Dated June 19th. 


11,929. “An automatic grip or clutch link for submarine or other 
cables or ropes.” J. M. A. Poncia. (Communicated by H. Kingsford, 
South America.) Dated June 19th. 


11,944. “Improvements in the electrolytic deposition of metals 
and in means applicable therefor.” C. RateiacH. Dated June 19th. 


11,951. “Improved system of telephonic exchange.” §S. Brxpits- 
CHEWSEY, called ApostoLorr. June 19th, 


11,973. “Improvements in lights and reflectors for photography 
by electric and other lamps.” C.B.CaawsHaw and R. Kennepy. 
Dated June 20th. 


11,976. “Improvements in electric safety lamps for use in mines 
and other places.” H.W. Hxapitanp. Dated June 20th. 


11,982. “Improvements in electro-magnetic devices for auto- 
matically breaking the connections with the source of supply of elec- 
tric light and power cables.” §S. F. Watxer. Dated June 20th. 


12,030. “Improvements in electric arc lamps.” W. J. Davy. 
Dated June 20th. 

12,035. ‘“ Mechanism for cutting off gas or electric current at any 
desired time.” T.J.Puipps. Dated June 20th. 

12,042. “ Improvements in globes for arc lights or other lights of 
great intensity.” W.Janpvus. Dated June 20th. 

12,088. ‘“ Improvements in or relating to alloys of aluminium and 
the hardening and tempering thereof, and to their application.” §. 
and G. Janmarn. Dated June 21st. 

12,157. “Improvements in electric lighting, specially applicable 
tor lighting ont Cater. June 


12,161. “Improvements in apparatus for automatically indicating 
the fracture of electric conductors.” A.J. Movutarr. Dated June 
22nd. (Complete.) 


ABSTRAOTS 
OF PUBLISHED SPECIFICATIONS, 1894. 


5,631. “ Improvements in and connected with the electric lighting 
of trains and other vehicles.” E. J. Preston and A.B. Ginn. Dated 
March 17th. Consists in providing a suitably sized dynamo for light- 
ing the entire carriage (or carriages in the case of two or more such 
carriages, which will then have suitable electrical connections), and 
the dynamo aforesaid is preferably suspended from the under frame 
or other convenient part of the carriage, in such manner as to be 
capable of swinging or moving ona fulcrum. The dynamo receives 
its motion from one of the axles of the carriage by means, for 
instance, of a strap and pulleys, or of friction gearing. In order that 
the current may always flow in the same direction, a cortact board 
provided with a contact arm controlled by a centrifugal or other 
governor is used in such a manner that the contact arm is mounted so 
that it follows the direction of motion of the dynamo shaft, until it 
is arrested by a contact, and on the speed of the shaft increasing, the 
governor causes it to slide up the shaft and make the desired con- 
tacts. 6 claims. 


6,323. “ Improvements in or relating to indicating apparatus for 
current apparatus or cirenits.” W. M. Dated 
March 290) ‘ _The inventor provides in connection with each alter- 
nator an indicating device, comprising two solenoids, or a solenoid 

magnet, one of which is in the main circuit and the other 
is in 9 shunt circuit between the, mains with which the alternators 


are connected, or forms the secondary of a small transformer, the 
Pp of which is connected across the said mains, the arrangement 
of the solenoids, or solenoid agd electro-magnet, being such that they 
are capable of movement relatively to each other, the movement 
being in one direction when current is being delivered from the 
machine, and in the opposite direction when current is being delivered 
into the machine. In conjunction with one or other of the movable 
parts may ke combined a needle or pointer adapted to turn to either 
side of a zero point. Or the direction of movement of one or other 
of the said parts may alone serve to indicate the direction of the cur- 
rent. 2 claims. 


6,497. “Improvements ia apparatus for electrolysing chloride 
solutions employed for disinfecting.” E. Hmrurre, E. J. Paterson, 
and C. F. Coopsr. Dated March 31st. Relates to apparatus for 
electrolysing chloride solutions, so constructed and arranged that it 
can be used in private houses or in establishments of any kind where 
there are closets, urinals, sinks, drains, or the like requiring disinfect- 
ing, such houses or establishments being supplied with a chloride 
solution which may be sea water, or. where sea water is not available, 
it — be a solution of sodium chloride and magnesium chloride. 
1 claim. 


6,589. ‘' Improvements in or relating to indicators or telegraphs 
for cabs or other vehicles.” KR. Bowzs. Dated April 2nd. Has for 
its object a telegraph for cabs or other vehicles, whereby instructions 
may be given by the passenger to the driver. 5 claims. . 


6,661. “Improvements in electric switches.” T. J. 
Dated April3rd. Has forits — to provide an improved switching 
device, whereby a number of electric circuits are combined or con- 
nected in various different ways as the handle of the device is 
operated. . 1 claim. 


. 6,850. ‘“ An improved electric lamp protector.” W. T. UNGLEy. 
Dated April 6th. Consists of a steel wire cage of rigid and light 
construction, obscuring very little light, at the same time affording 
protection to the glass, with a collar to grip any size lamp. 1 claim. 


7,176. ‘Improvements in and relating to telephonic systems.” 
H. CaBBONNELLE. Dated April 10th. Comprises an improved ar- 
rangement of micro-telephonic lines for the transmission of speech, 
enabling the users of the telephone to dispense with a source of elec- 
tricity on the premises. 4 claims. 


7,477. “Improvements in apparatus and means for vulcanising 
small articles, more especially intended for vulcanising the insulation 
at the joints of electric conductors,” H. Epmounps. Dated April 
14th. The inventor provides a divided block, or mould, which is 
fitted to embrace, or be placed and secured around, the article, or 
part, to be vulcanised, and which can be heated to a sufficient tem- 
perature to effect the vulcanisation of the vulcanising composition 
employed. 1 claim. 


_ 8,224. “ Improvements in electric lighting.” J.G.'W. ALDRIDGE. 
Dated April 25th. Consists essentially in mounting two lamps of 
different candle power on opposite sides of a switch fitting by which 


‘either lamp or both lamps in series or both lamps in parallel can be 


put into circuit at pleasure, or both lamps cut out of the circuit. 2 
claims. 

8,238. “Improvements in electro-medical apparatus.” A. B. H. 
Crerke. Dated April 26th. The object of this invention is to a 
ply a means of communicating an electric current to a living body 
more conveniently than has hitherto been attainable, and particularly 
applicable to massage treatment combined with electricity, for which 
hitherto an operator has been requisite. 3 claims. 


8,240. ‘An improved ceiling rose for suspending electric pendent 
lamps.” F. W. Batx and J. H. Winter. ted April 26th. In the 
improved rose in which this ‘invention consists, the contact plates are 
attached to a tongue provided on the detachable part of the rose. 
The plates are so shaped that when attached to the tongue aforesaid, 
a dove-tailed block is thereby formed, having an inclined contact 
plate on each side. 1 claim. 


8,292. “ Improvements in or relating to the charging of electrical 
accumulators or secondary batteries.” J.E.Liarpzr. Dated April 
26th. The inventor fixes, in any suitable position, one or more 
suitably formed fans or air motors, the spindle or shaft, or shafts of 
each fan or motor, having a suitable wheel or wheels keyed thereon 
so as to gear with a wheel or wheels on the shaft or shafts of a 
dynamo or dynamos. in order that, as the fans or air motors work, 
the dynamo or dynamos in connection therewith shall be worked 
thereby, and supply current to accumulators or secondary batteries. 
5 claims. 


8,317. “Improvements in switches for use at central stations of 
telephone systems.” H.H.Laxz. (Communicated from abroad by 
the Antwerp Telephone-and Electrical Works (Société Anonyme), of 
Antwerp. Dated April 26th. Consists in placing the jack imme- 
diately below the annunciator, to which the jack is then attached or 
fixed directly so as to form one piece with it, and so that the orifice 
of the jack shall be situated immediately below the shuttcr, which more- 
over may be raised automatically after disengagement by the simple 
introduction of the plug into the jack for putting the subscribers in 
communication. 3 claims. 


8,350. “Improvements in electric batteries.” H. H. 
SPermavianted from abroad by F. W. Vohwinkel, of Vienna.) 

ted April 27th. All the elements are enclosed in a body of insu- 
lating material, by being fixed, each one by itself, in one of a series 
4 or in to receive them. ‘The 

ments are ins m each other by the intervening insulating 
material. 1 claim. 
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